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A STEP . FORWARD. 



The first type 8-inch B. L. rifle of our land service was tested 
by the Ordnance Department in 1888. All of the large calibre 
rifles now mounted in our coast defense forts have been designed, 
manufactured and mounted since that year. In the early nine- 
ties, the Engineer Corps was at work on the emplacements and 
the Ordnance Department on the guns and mounts. Later the 
two parts of the system were brought together, and the work of 
installation was commenced; but it was not until about 1895 ^^^^ 
this modem material began to be turned over to the artillery. 
The greater part of the armament has been installed since 1897. 

The artillery at that time was handicapped in readily adapting 
itself to conditions that imposed a system wholly new to the ser- 
vice. Its organization was in no way suited to united, prompt 
and systematic work. The Chief of Engineers and the Chief of 
Ordnance are reported to have said that one of the principal dif- 
ficulties of the situation was that it was impossible to find out ex- 
actly what the artillery wanted, and to obtain any co-ordinated 
action from that armof the service. 

After the emplacements had been made and the armament in- 
stalled, it was necessary to develop a complete system of regula- 
tions for the care, maintenance and eff^ective use of these shore 
defenses. The regimental organization then existing was un- 
suited to the requirements thus presented. What could a num- 
ber of independent colonels in command of regiments with no 
control over companies not serving at headquarters, do in the 
direction of united action along the lines indicated ? It is true 
air who could, did what was possible to meet the new obligations. 
The organization was defective. The regiment had its origin 
with field troops, and while an essential unit on the line of battle, 
as a part of a brigade, it has no place as a natural unit for fight- 
ing or administration in connection with coast defense troops. 

Jotirnal i. 



2 A STEP FORWARD. 

The principle in coast defense is that the fighting unit must be 
adjusted to, and vary with, the material found necessary for the 
defense of any particular locality. Moreover some head, who 
should be expert in technical artillery, was needed to co-ordinate 
the work and present to superior authority the artillery point of 
view. 

It was realized by the War Department that the difficulties lay 
rather in the faulty organization of the artillery than in the lack 
of professional zeal or interest of its officers. Finally the Secre- 
tary of War became convinced that a re-organization of the artil- 
lery on a corps basis was necessary. His recommendations were 
eventually enacted into law in the Act approved February 2, 1901, 
and thus the first positive step was taken toward a satisfactory 
solution of the artillery problem. The very breath of life was 
breathed into the body of the artillery by that Act. 

The new distinguishing features are the following : 

*' Sec f ion J.— Thsit the regimental organization of the artillery 
arm of the United States Army is hereby discontinued, and that 
arm is constituted and designated as the Artillery Corps.'' 
***** 

''Section <5. — That the Artillery Corps shall consist of a Chief of 

Artillery ' ' 

***** 

''Section 7. —That the enlisted strength of any company may 
be fixed under the direction of the Secretary of War, according 
to the requirements of the service to which it may be assigned." 

^h ^p ^r *i* ^r 

The effects of these provisions are : 

1. To adapt the organization of the personnel of the coast 
artillery to the requirements of a correct system of defense. 

2. To give the artillery a Chief who can speak with authority 
on all artillery questions, enabling the War Department to ascer- 
tain at any time what is most desirable from the gnn-users* point 

of view. 

3. Through the recommendations of the Chief of Artillery, to 
secure uniformity of methods and practice. 

4. Section 7 introduces the feature of elasticity of company 
organization which is far-reaching in its adaptability and econo- 
my. 

For the first time, the '^company" of coast artillery becomes a 
variable unit. Its size may be varied to suit *'the requirements 
of the service to which it may be assigned". Hereafter there is 
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no reason, except the want of adequate troops, for a misfit be- 
tween the manning body and the material which it mans. The 
number of men assigned to fight a particular fort may be deter- 
mined by a scientific analysis of the requirements of the fort. 
Just as the crews of battleships must vary from ship to ship so 
must the manning bodies of our batteries, fire commands, forts 
and artillery districts vary with the armament, position-finders, 
search lights, power plants and lines of communications, which 
form essential parts of the material of modem coast works. 

The Act of February 2, 1901, establishing an Artillery Corps 
with a Chief of Artillery and an elastic company, has brushed 
aside the main defects of organization, and the coast artillery is 
now in position to fulfill its obligations in a manner more satis- 
factory to itself. 

The corps organization is to be preferred to the regimental 
organization both on the gtound of efficiency and economy. It 
receives the hearty approval of almost all officers of the arm, 
especially those who have given study to the subject of* organiza- 
tion and have noted, the operation of the corps system during 
the past two years. But another point also merits attention. 
Formerly with the regimental organization, it was the policy to 
transfer regiments as a whole from one part of the country to 
another. Now it is no longer necessary to shift companies in 
this way. Under the old system, too, where a regiment was 
ordered to what was considered undesirable stations, it often 
happened that officers thereof, by influence or otherwise, suc- 
ceeded in getting detached from their companies or regiments, 
in some cases during the whole tour of the regiment at those 
stations. Now, with respect to the transfers of officers and their 
detachment from their commands, the changes made are pre- 
cisely adjusted to the needs of the service and are fewer in num- 
ber than ever before. It is also known that at present a roster 
of service of each artillery officer is kept in the office of the Chief 
of Artillery, and it can be shown from these records that there 
has been a more equitable distribution of service at desirable and 
undesirable posts than ever before in the history of the artillery. 

Section 6 of the Act creates the office of a Chief of Artillery, 
which has been long and gi'eatly desired by earnest advocates of 
a proper artillery organization, and thus gives the artillery corps 
its definite official head. This gain is of inestimable value to 
the artillery. 

With headquarters in Washington, in close touch with the 
heads of the various War Department bureaux on which the artiU 
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lery depends for its material, member of the Board of Ordnance 
and Fortifications, and at the same time thoroug-hly conversant 
with all matters pertaining to the artillery, its efficiency, needs, 
instruction and training*, he not only is the adviser of superior 
authority on all artillery ([uestions, but also is in positicm to regu- 
late and co-ordinate all artillcr}- plans and methods, to intro- 
duce imiformity into systems of defense, and, by recommenda- 
ti(m and su^^-gestion, can do much towards securing' a thoroughly 
trained and efficient artillery force. The recommendations, 
coming- from this office, that have been adopted, and the results 
that have been obtained in the past two years amply justify these 
statements. 

It may be well to examine more closely some of the benefits 
that ha\ e accrued from this new organization. 

Of all the class of changes in regard to tactical fighting* effi- 
ciency, the cieation and organization of the artillery district is 
no doubt the most important. The Chief of Artillery recognized 
this, and one of his earliest recommendations was the proper or- 
ganization of our seacoast into tactical units termed districts. 
The artillery district consists of a group of forts. The especial 
duties of the artillery district conlmander are to look after the 
ecjuipment, artillery supplies and general fighting efficiency of 
all tKe forts in his district. The general discipline and fire dis- 
ci])line (;f the entire artillery district is ke])t up to a high stan- 
dard by frecpient inspection of the material to the smallest detail 
])ossible, and by frecpient tests of the manning bodies of the 
several lire commands and forts in simulated action and actual 
target practice and fire control. The artillery district comman- 
der has charge of all matters relating to the completeness of the 
e(iui])ment and the rlTiciencv of the ])ersonnel, and by these fre- 
(|uent ins])ections the actual work of the troops may be deter- 
mined and eoni])arcd. The elTcct of this has been to excite 
generous rivalry among the forts and to increase the smartness 
and drill efficiencv aloni* the wliole line. 

A complete system for fire control and fire direction of great 
])romisc has been installed at VorX Ikirrancas, Florida, which is 
soon to be tested and if succ^essful will entirely alter the existing 
systems in our service. The initiati\e in this test was taken by 
the present Chief of Artillery. 

^rhe matter of technical education has received the close study 
and earnest support of tlie C^liief of Ai'tillcrv. As soon as the 
})osition of Chief of Artillerv was created its influence for good 
was felt in the Artillerv School. Among other things, a new 
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and much needed modern equipment for the Department of Elec- 
tricity, Mines and Mechanism was obtained solely through his 
efforts. The School of Submarine Defense may be said to ha\e 
been founded by him, and the same »^uidin.i»- hand has directed 
the artillery features of the Field Artillery School at Fort Riley. 

One of the essential needs of the coast artillery service is that 
of qualified men to maintain and operate the scientific instru- 
ments and other appliances pertaininj^ to fire control and direc- 
tion. To supply this want, and for the further instruction of 
our gunners, a school of j^^unnery specialists has been established, 
upon the recommendation of the Chief of Artillery, at Fort Mon- 
roe, where certain eligible gunners are sent from the artillery 
districts for training in technical artillery science. 

In close relation to the service artillery schools stands the 
matter of examination for promotion. Upon the recommenda- 
tion of the Chief of Artillery, a new scheme for examination of 
artillery officers has been proposed, and with its promulgation a 
new standard will go into effect, a standard higher in its techni- 
cal requirements than ever before attem])tcd in the Ignited States. 
No other service, it is beliexed, at present strives for so broad 
and practical a course in its coast artillery. 

Along this same line of keen ])ercei)ti()n of the technical re- 
quirements of the coast artillery may be mentioned the com- 
bined army and navy maneuvers of last Se])tember, which 
originated in the office of and were first recommended by the 
Chief of Artillery to the Secretary of War. While the maneuvers 
accom])liKhed good in all directions, they did more for the coast 
artillery than for other branches, — more than can be now esti- 
mated or expressed. The S])anish war had not tested in any 
adequate way or by direct attack any of our coast defenses. It 
required such a test as the navy gave them to develop engineer- 
ing, ordnance and artillery deficiencies. Not the least impor- 
tant benefit derived from these maneuvers was the demonstration 
of the need of further maneuvers of similar nature; and so 
valuable did they prove that ])lans are alread}- being ])re])ared 
for like evolutions in 1903. in which other artillery districts may 
be mobilized and the ])ersonnL'l and material tested under condi- 
tions approaching as closely as possible those of actual war. 

In the field artillery, the establishment of a field artillery bat- 
talion, by which means two or more batteries of f:eld arlillerv 
are placed in friendly rivalry, and tiaining isallorded forctflieeis 
of field rank in the artillery arm, may be nientinnrd as one of 
the advantages that has resulted from reconimendations made 
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by the Chief of Artillery. Heretofore, when armies have taken 
the field in time of war, there has never been any officer of artil- 
lery who was thoroughly fitted for appointment as Chief of Artil- 
lery on the staff of the Commanding General in the field. The 
commanding officer of these field batteries would be qualified by 
experience for such position, and, consequently, be in line for 
promotion. 

It is a fundamental principle of organization that rank should 
always be commensurate with the responsibility involved. It 
seems hardly necessary to mention the fact that the ''Chiefs*' of 
Ordnance, Engineers, Signal Corps, Record and Pension Office, 
all hold the grade of brigadier-general. It may be observed, too, 
that the Commandant of the Marine Corps has the rank of major- 
general. It seems a matter of simple justice and propriety that 
the Chief of Artillery, responsible as he is for the efficiency not 
only of the entire coast artillery but also for the field artillery, 
numbering 17,742 men, should have the rank of brigadier-general 
while occupying that position. 

Finally, it may be stated that any impartial observer of the 
accomplishments of the past two years must admit that thanks 
to the special features of the Act of February 2, 1901, establish- 
ing an Artillery Corps and creating a Chief of Artillery, the arm 
as a whole has been able to take a good step forward. 



COAST ARTILLERY ORGANIZATION. 

By Captain FRANK W. COE, Artillery Corps. 



It is an oft repeated axiom that the business of a soldier is wan 
It may be that he looks forward to war with more dread than his 
civilian brother, because he sees its horrors more clearly, but 
that does not make it less his business. Professionally war 
should be forever in the foreground of his mind. In target 
practice and maneuvers he finds a pleasant and profitable recre- 
ation, but let him not forget that it is not war. In target prac- 
tice the target is simulated — in war it is different; in maneuvers 
the personnel and material of a command are readily fitted out 
to completeness, at the expense of a command not in the maneu- 
ver district — in war it is different. Then is material telegraphed 
for in vain; then is raw personnel to be had instead of trained 
troops; then is hurry, bustle and confusion, in spite of all the 
repetitions of *'in time of peace prepare for war". It behooves 
the artillery to demand, and to force its demand into public 
notice, such equipment and such an organization as will enable 
it to pass through this nightmare of war preparation in the 
smallest possible time, and to emerge from it awake and ready 
for whatever may come. As regards material, we must sit up 
nights until we know just what we want and until we get that 
want supplied. As regards personnel, we must be able to get 
and maintain the highest rate of fire and the most accurately de- 
livered fire of which the gun and mount are capable. 

It is to the personnel of the coast artillery that I would draw 
your attention and under the following heads : 

1. The present organization. 

2. A perfect personnel and its essential constituents. 

3. The proper peace organization. 

I.' THK PRESKNT ORGANIZATION. 

The conditions which led to the present organization of the 
coast artillery are familiar to its officers. The old regiment was 
found to be a drag upon the work which was to be done and it 
was accordingly dropped. The dispersed companies were then 
united into a corps, of which we may have reason to be proud, 
and the new organization began to fight its onward way. The 
step was undoubtedly a wise one, for regiments, however much 
as a matter of sentiment we may regret their dispersion, have no 
place in the coast artillery; but the reorganization except in a 
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purely numerical way did not affect the company — the fighting 
unit of the artillery. The results attained were an increase of 
facility in the transaction of paper work and the unification of 
forces working towards a common end. The former is too often 
regarded as the object of organization. It is a result to be aim- 
ed at but it is not the object of organization, which should be, first 
and always, the attainment of a maximum efficiency in war. 
Let the red tape take care of itself ; allow enough, and it will 
work out its own destruction. 

Let us see why each company of artillery has come to consist 
of a certain number of sergeants, corporals, musicians, cooks, etc. 
Simply because each company of infantry has a certain number 
of sergeants, corporals, cooks, etc. The fact that the numbers 
may be different in the two branches has nothing to do with the 
reason of the answer. Now a company of infantry has this num- 
ber of men in different capacities because it is thought that un- 
der such circumstances it will be most efficient when on the firing 
line in actual combat. This is the whole reason for company 
organization as it is, and this reason is not a good one in the case 
of the coast artillery. The company of artiller}' is a convenient 
administrative unit and that is all ; convenience of administration is 
secured at the expense of fighting efficiency. Moreover if artillery 
companies varied in strength between 50 and 300, their adminis- 
tration could be as efficiently and economically carried on, with per- 
haps a little more trouble than at present, and at the same time 
we might attain properly organized commands for real 
fighting purposes. For let us look into just what strained 
and abnormal positions our 109 man-unit must be placed. A 
mortar battery of sixteen 12-inch mortars requires for the service 
of the pieces 288 men. A battery of two 12-inch rifles requires 
for the service of the pieces 54 men. (Leave special details out 
of consideration for the present.) Suppose a post with the above 
armament, garrisoned with two, three, or four companies. One 
company assigned to the battery of rifles gives two reliefs. The 
remaining companies, one, two or three as the case may be, as- 
signed 'to the mortar battery gives, at best, a trifle more than one 
relief. In the case of three companies they must be divided 
among four mortar pits, all just alike, which means, to obtain 
results, the disorganization of the three companies and their re- 
organization into a single fighting unit made up of four sub- 
units. So much for the enlisted strength. Take the officers in 
the case of a four company garrison at the jiupposed post; at the 
rifles are three, at the mortars, nine; not a bad division of the 
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oflScers, but do not fatl to note that the probable peace g^arrison 
of this post would be two companies, not four. 

The above is a single illustration of the difficulties into which 
our organization puts us; every seacoast fort furnishes another. 
I fear, however, that I have not put the case stronglj'^ enough be- 
fore you, so that the absurdities of the situation stand out with 
sufficient clearness. Let me make a comp^ison. 

Suppose a man owns one hundred hotels, distributed all over 
the country, if you please — in New York, Boston, Baltimore and 
smaller towns and villages. For their service he employs ten 
thousand servants, an average of one hundred for each hotel; 
but some of the hotels require to run them four hundred servants 
and others but twenty. In each, of course, there are stewards, 
clerks, cooks, bell-boys, etc., all of whom must be paid, clothed 
and fed. To accomplish these ends, or to accomplish anything 
else, would it ever occur to the proprietor to divide the force of 
ten thousand. servants up into squads of say one hundred; and 
in each squad to appoint a certain number of them stewards, and 
a certain number clerks, and a certain number cooks, and so on? 
I am well aware that comparisons are often worthless, especially 
if carried too far; but they may sometimes help us to open our 
eyes to the other side of a question. 

It may, perhaps, be said that if it should ever come to a ques- 
tion of the manning of our guns for actual service, the men would 
be assigned to the different emplacements in the proper propor- 
tion. Now that is just what would produce chaos; just what 
would cause disaster. The very object of organization would be 
defeated. It would be the taking apart of the military machine 
when the machine was most necessary to the safety of the coun- 
try. The one aim of a soldier, of infantry, cavalry, or artillery, 
should be a maximum efficiency of his command on the firing line. 
Discipline is the first requisite — the force that makes the machine 
move. Organization is the second — the gathering together and 
proper placing of the small component parts which make the 
machine. Training is the third — the careful polishing of the 
bearings, the cutting away of a cog-wheel here and the insertion 
of a more perfect part there. To tear apart the construction and 
start upon a new invention at the outbreak of war would be in- 
sanity. 

There is another point. The Nation demands of its army pro- 
tection from minor annoyances at all times, but it does not de- 
mand that its small army shall meet, unaided, the greater perils 
that may threaten from time to time. At those times the people 
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themselves will join in the defense, and it is the duty of the army 
to be ready to take them and make use of them, to make them 
a part of itself. It is with the ability of the artillery to do this 
that we are concerned. How is it to be accomplished ? Is a new 
machine to be built from the ground up or is the raw material 
to be used as a fly-wheel to make complete the carefully con- 
structed parts of the machine already on hand ? It is certain 
that our present organization is not calculated to obtain the 
desired result in either way. 

II. PERFECT ORGANIZATION AND ITS ESSENTIAL CONSTITUENTS. 

In order to determine a rational coast artillery organization, 
let us analyze a perfectly organized, trained" and equipped sea- 
coast fort, and seek to determine of what the personnel essential- 
ly consists. 

The first thing to be determined in this analysis is the total 
number of the personnel. This number must be the minimum 
consistent with our hypothesis of perfection. More than this 
number would not be economy and therefore not perfection. 

Of course it would be ideal to have three complete and perma- 
nent reliefs at every emplacement, nor can it be denied that 
there is an abundance of high authority for the statement that 
three reliefs are necessary ; but in what does this necessity consist? 
The question must be discussed almost entirely from a theoreti- 
cal standpoint. History furnishes no instance of importance to 
be used as a basis for any conclusions in considering the struggle 
between a modern seacoast fort and a modem battleship. That 
the old fashioned fights, lasting through a day or a night, are of 
the past is certain. The action of the future will generally be 
brought on by an attempt on the part of the ships to run past 
the forts. Its duration will be a question of minutes, not as long 
perhaps as the ordinary drill hour, and except for the quick-firers 
there will be no need for reliefs — they will not -even be thought 
of. 

But we must also consider the possibility — not a very probable 
possibility to my mind, but one that is by no means certain not 
to arise — of a bombardment preliminary, if not disastrous to the 
fleet, to other operations. Take a fort mounting sixteen mor- 
tars and two 12 -inch disappearing rifles, certainly a minimum for 
the defense of a channel of any importance. Assume a fleet of 
ten battleships bombarding for one hour. In that hour 480 mor- 
tar shells will have been fired from the mortar battery. If one 
shot in tw^enty finds the proper target, each vessel will have been 
struck 2.8 times. One hundred and twenty projectiles will have 



COAST ARTILLERY ORGANIZATION. II 

been fired from the 12-inch battery. If one shot in five, hits, 
each vessel will have been hulled 2.4 times. The engagement 
will hardly outlast that hour and the second relief will find little 
to do. I think there will be no opposition to the statement that 
in the case of large calibre guns, one gun detachment can serve 
the guns throughout any action which we shall ever see. (Va- 
cancies due to casualties are of course to be filled from the re- 
serve, which will be considered presently.) 

There is another point of view however which must not be over- 
looked. Assume the shore defenses to be supplied with the 
necessary patrol and scout boats, so stationed as to obtain the full 
benefit of the search lights, and to prevent, absolutely, anything 
in the nature of a surprise. Even with such auxiliaries to start 
with, conditions may arise which will strongly tend to keep the 
men at the guns night and day for an indefinite period. For ex- 
ample, a crippled or unprepared fleet of our own may be within 
the harbor, blockaded by a strong hostile fleet outside. Secrecy 
regarding his position is no longer an object with the enemy, 
nevertheless his intended movements are known only to himself. 
He stands just outside of the range of * the most powerful guns 
ashore. Each night, perhaps a dozen times each night, he starts 
towards the harbor entrance, only to turn back as soon as the 
gunners are awake and at their posts. It is an exasperating sit- 
uation and one in which two or three reliefs would be exceeding- 
ly welcome to everybody ashore-^but, is more than one relief 
necessary ? Can one relief do the work — do it well — do it with- 
out too great a strain — the work which three could do with com- 
fort? 

This question is of vital importance for two reasons. In the 
first place on account of the question itself — the answer deter- 
mines for what the artillery must strive as regards the number of 
its personnel. In the second place, the conditions assumed are 
those under which, in all probability, the first real test of fort 
against ship will be conducted. 

The question must be answered in the affirmative; at the same 
time certain conditions must be imposed. The one relief must 
have shelter and be provided with food at the guns. Each man 
must sleep just as near his proper post as possible. When the 
call to arms is sounded it is the signal to open fire and every gun 
which has the requisite range should be fired within two minutes 
of the sounding of the alarm. To this end the guns should of 
course be kept loaded all of the time (mortars with projectiles 
only). 
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The fire commander and the battery commanders must be kept 
continually aware of the exact location of the fleet and of its 
every movement. The instant a vessel is within range, the alarm 
i^ sounded — but not before. For one minute the vessel is track- 
ed—thirty seconds more and the data are at the guns. During 
this time the men have taken their posts and are ready to lay the 
guns as soon as the necessary information reaches them. 

The conditions assumed are those of a clear night or even of 
the daytime. In case of a fog or of a rainy night, it must be re- 
membered that the enemy cannot be fired on before he is seen. The 
one and one-half minutes in which to man the works still remain 
to the gun detachments. 

In order to accomplish all of this, our fire control system needs 
careful attention and systematization throughout the service. 
Every attempt to attain good results will be futile unless the 
communications are given especial care. A fire commander can 
not stand ringing a telephone bell for ten minutes in order to get 
into touch with a battery commander, finally, perhaps, to have 
his message incorrectly transmitted after all. Rapid and accu- 
rate communication is a^'ital necessity of fire control as well as 
of fire direction, and if I were called upon to say just what men 
in the artillery needed the most training at present, I should say 
the telephone men. 

The question as to the necessity of mure than one relief was 
given a practical answer, within certain limits, during the past 
summer, when many emplacements were manned throughout the 
maneuvers with a single relief. To be sure the period of hostili- 
ties was only six days, but, with certain increased protection for 
cold weather, the state of preparedness for action which was kept 
up during those six days could have been maintained indefinitely. 

We might also go back to the war with Spain to further illus- 
trate the sufficiency of one relief at the guns, but the conditions 
were then very different from now, and conclusions based upon 
that period alone would be unsatisfactory. The artillery was 
then in a transition stage, and it was generally not a question of 
manning the guns but of mouniing them. The recent maneu- 
vers of six days were of more real value in teaching the artillery 
what it needs, what it has that is useless, and what it can and can 
not do, than were the three months of actual war. 

Let it be understood that we have been considering so far, the 

* men at the guns only. There is no question that at certain points 

in our system of fire control, if not for the whole system, reliefs 

are necessary. This is particularly true in the case of certain 
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officers, as for example the range officer in a battery comman- 
der's station well to the front of the line of defense. His duties 
are almost continuous and perhaps even more trying in maneu- 
vers than in war. They certainly increase in inverse ratio with 
the size of the maneuver district and it is to be hoped, though 
not for this reason alone, that the size of the maneuver district 
may be increased from year to year, until it finally comprises the 
entire coastline of the country. 

The next matter to consider is the question of . casualties and 
of the proper reserve It is one which to settle definitely wou?d 
require a minute inquiry into details, but to make a broad classi- 
fication, we may put mortars and disappearing guns in a class re- 
quiring a small reserve. Barbette guns of large calibre require 
a medium reserve, and rapid-fire guns a reserve amounting to 
two or even three reliefs. In advocating a small reserve for bar- 
bette guns, I do not wish to be classed among those who claim 
for the heavy artillery' immunity from all danger. When the 
time does come, to stand up before the murderous hail of broad- 
side upon broadside from a modem battleship, the're will be an 
abundance of people getting hurt; and I confess to a dread of 
the eflFect upon the morale of the men at the guns; but, taking 
the detachment as a whole, the proporti(m which is completely 
protected is large compared to that which is exposed, and conse- 
quently the necessary reserve is small. 

With the guns manned and with a proper reserve there remain 
to be coUvSidered in an ideal fort ready for action, the auxiliaries, 
consisting of electrician sergeants, observer sergeants, range 
finding details and search light details. This auxiliary personnel 
is of vital importance to the fighting efficiency of the fort, and it 
is the unanimous opinion of all artillerymen that they should be 
highly trained men permanenth occupying their positions. The need 
of at least two reliefs has been already referred to. WMth refer- 
ence to the observer sergeants, I cannot pass them over without 
remarking upon the necessity of keeping in the service by proper 
pay a man who has shown the qualities necessary to efficiently 
fill the position. We find men in the companies able to do the 
work, we train them, and we lose them. To keep them, their 
pay must be made commensurate with their importance and their 
duties. 

The personnel which we have been considering we avSsumed, at 
the outset, to be perfection. As regards that part which is at the 
guns, it may be divided into two parts : 

" I. A part, the duties of which require of the men extensive 
training before they can be performed to perfection. 



14 COAST ARTILLERY ORGANIZATION. 

2. A part, the duties of which are essentially the application 
of physical force, either directly or through the agency 
of machinery so simple as to require a comparatively 
small amount of training for its use. 

To illustrate, let us take a 12-inch B.L. mortar, the detach- 
ment for which consists of eighteen men. 

To the first class belong : 

The gun commander, duty, general supervision and laying in 
elevation. The gunner, general supervision and la5'ing in azi- 
muth. 

Numbers i and 2, manipulation and care of the breech, seating 
primer, etc. Number 5, giving elevation under direction of gun 
commander. Number 7, bringing powder charge and giving 
azimuth under direction of the gunner. 

Ammunition sergeant, in charge of magazine and shot room. 

One member of ammunition detail, fuzing projectiles. 

One member of the ammunition detail, at the shot hoist. 

To the second class belong the remainder of the detachment. 
What is essentially required of them is plain hard work. This 
work might be done, partially at least, by machinery, but the 
policy seems to be, and I doubt not its wisdom, to avoid unneces- 
sary machinery, using instead the more certain and generally as 
expeditious methods by hand. 

The training required of the second class is simple for the 
most part, but it is necessary. I do not hesitate to say that it 
might invariably be acquired in one month — but in case of need 
that month is a month of war — a month in which a lack of pre- 
paredness on the part of our coast forts may be productive of 
disasters which must be retrieved at a cost of years of struggling 
and millions of money. Is the Nation willing to take the risk of 
paying this price ^ Or will it pay for insurance against such a 
catastrophe a few of the dollars which it so generously hands out 
for other worthy purposes? It is not for the artillery to answer; 
but the responsibility of the artillery will be great if they have 
neglected to point out their own weaknesses and to demand a 
proper strength. 

111. PROPER PEACE ORCJANIZATION. 

I have attempted to show in just what a thoroughly efficient 
personnel consists, and if my deductions are not at fault the con- 
clusions are obvious. 

For each battery of guns there is required a force y trained in time of 
peace into a smoothly 7vorking unit of personnel ^ and adapted to and fi^ 
ting the material-unit to which it is assigned. 
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The following table, based upon the minimum requirements 
which we have determined, gives this force for the different 
batteries of the service. 
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The first column of the table is a list of the principal batteries 
(units of material) which are found in our service. The other 
columns give the officers and men required to man these batteries, 
in other words the different companies of coast artillery required. 
These companies vary in strength from 82 men to 328 men, but 
each is to fight a unit of the material — a unit in the sense that 
the fire each is to deliver is, almost invariably, directed upon a 
single target. The exception is where one gun of a battery has 
an arc of fire which the other guns have not, and, in the very last 
stages of an engagement, this gun is required to fire upon a 
target which the other guns cannot reach. 

As a rule, however, the whole battery, guns and men, are to be 
regarded as a unit, a thing to be handled by the fire commander 
as he would handle one of several gatling guns in a street fight. 
The responsibilities which the commander of one these units 
shoulders is about the same whether it be a battery of two 8-inch 
guns manned by 82 men, or a battery of 16 mortars manned by 
328 men. His duties and relations to the F. C. are about the 
same in all batteries other than R. F. batteries. 

Of course there is considerable difference between handling 
328 men and 82 men, but in the first case the captain has to as- 
sist him six lieutenants, and in the second case, two. I think no 
objection will be offered to the ability of a captain to handle the 
328 men when they are at the mortars y but I can imagine objections 
being offered to such a 'large company for administrative pur- 
poses. At the same time I should greatly like to see and hear 
from a captain who will state definitely one administrative func- 
tion which he feels unable Xo properly perform, with the assistance 
of the lieutenants given, for any company in the above table. 
Administration is of importance, of great importance; but the 
administrative «///// is a mill-stone which has been hanging around 
our necks too long. Let administration find its proper place and 
be regarded as one of the m(?anstoan end, and not the end itself. 
Fighting efficiency is the end, and to it all things must tend. 
Personal units must fit material units or we shall lose efficiency. 
If each company must consist of so many men in order to clothe, 
feed and equip them, then let us build only batteries of guns 
which will fit the companies. But if primary considerations de- 
termine the number and calibre of the guns which make up a 
battery, then let us have companies which are of the proper 
strength, both in officers, non-commissioned officers, and privates, 
to man these batteries. 

For all infantry drills and ceremonies, companies of such vary- 
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ing strength are of course unsuited. If for infantry functions it 
becomes necessary to have in a garrison a secondary organiza- 
tion, well and good. I do not believe any such measure would 
be found necessary, but if it were, it could be accomplished /ar 
more easily than can the present coast artillery companies bfe 
transformed into commands suited to artillery duties. 

By the Act of Congress of February 2, 190T, the enlisted 
strength of any company of coast artillery may be fixed, under 
the direction of the Secretary of War, according to the require- 
ments of the service to whicl\ it may be assigned. Executive 
action only, therefore, is needed to put the present strength of 
the artillery upon a more rational basis. But more than that is 
necessary to put the artillery upon a footing such that it can 
effectually safeguard those interests of the country which are 
entrusted to its care. The report of the Secretary of War for 
1902 gives the following guns, mounted at the close of the fiscal 
year 1902. Eighty 12-inch, one hundred and twelve lo-inch, 
eighty-nine 8-inch, one hundred and eight rapid fire, and two 
hundred and ninety -seven mortars. Assuming that these guns 
are distributed among 20 districts, averaging three fire com* 
mands to the district, and that there are the same number of 3- 
gun and 2-gui) batteries, the number of officers and men required 
for one relief \^ as follows: 20 colonels, 120 lieutenant-colonels 
and majors, 278 captains, 210 first lieutenants, 214 second lieut- 
enants and 22,061 enlisted men. 

The total strength of the coast artillery is thus determined by 
the number of guns which are mounted and is definite almost to 
a man. When a battery is ready to be turned over by the engi- 
neers, it should mean an increase in the artillery of the proper 
number of men and officers. It seems certain that, for the bat- 
tleships which Congress has built, Congress will supply men and 
officers as they are needed. It seems that it should be equally 
certain that the battleship's counterpart ashore will not be neg- 
lected and left "out of action'* at the supreme moment. 

In the training during time of peace of Heavy Artillery State 
Troops lies the way to the formation of the proper reserve. It 
will probably never happen that an entire body of state troops 
will be qualified to' fill positions requiring much training; but if 
we could call these troops into service for two weeks every year, 
letting them fill the positions which require but little training 
and thus developing in them a reserve for these less important 
positions; giving them at the same time the benefits of target 

Journal a. 
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practice; the results would, I believe, be surprisingly satisfac- 
tory. The Heavy Artillery State Troops which I have seen and 
heard of, are very much in earnest, and show an eagerness to 
learn and become efficient which is most encouraging; but I feel 
sure that it is an impossibility, with the little time which they 
can give to the work, for them to be able to furnish, by them- 
selves, a complete organization properly trained and drilled for 
the service of any seacoast battery. They can, however, fill the 
posts requiring little training, thus allowing the regular soldiers 
in these positions to fill vacancies as they occur in the positions 
requiring extensive training. 

In conclusion, let me call attention to a need which is I think 
generally recognized and yet for which no proper and adequate 
provision is made. 1 refer to the necessity of infantry garrisons 
for artillery posts at the outbreak of hostilities with a naval 
power. 

In the first place the concentration of infantry at these posts 
should be prompt. War in the future, as in the past, will come 
without declaration — it will come with aggressive action — and if 
our seacoast is selected as the point of attack, it is certain that 
the sea front will not be involved alone. The attack will come 
from front and rear, and infantry will be at a premium in our 
forts. 

In the second place an intimate knowledge of the topography 
of the near by country will be of great advantage to infantry lo- 
cated at a fort. It is a knowledge that will be needful, not to 
the commanding officer of the infantry alone, but to the com- 
pany commanders, the squad commanders, and to the privates 
themselves. The problem of defense will approach closely that 
of a fortified land front and small details will be of even more 
importance than they would be were the two forces facing each 
other on land. Beaches where possible landings can be made 
must be watched, roads must be picketed, lines of communica- 
tion patroled. These duties as well as the maintenance of the 
regular post guard fall naturally to the infantry, leaving the ar- 
tillery untrammeled in its work of serving the stationary? arma- 
ment. The infantry companies of the National Guard of the sea- 
coast states are well suited to be used for these purposes. They 
are as a rule near to the places where they would be needed, and 
by sending them to the coast for the maneuver seasons they would 
soon acquire valuable knowledge of the surrounding country and 
of their duties. Furthermore the regular infantry will be need- 
ed for other pui'poses at the outbreak of a war, and will not be 
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available to give to the forts the security which they will re- 
quire. 

This subject is incomplete without a reference to the matter 
of torpedoes — are the gun detachments to lay them or are there 
to be regular torpedo companies ? These are important ques- 
tions which should receive the immedialte attention of the coast 
artillery. . 



FORMULA FOR DETERMINING THE DEVIATING 

EFFECT OF WIND. 

By Major G. N. WHISTLER. Artillery Corps. 



Ever since the publication of my first paper upon this subject,' 
I have endeavoured to obtain a satisfactory solution of this 
problem. The chief obstacle in the way has been the impos- 
sibility oT integrating the value of F{T). Major Pratt, Artillery 
Corps, has lately suggested to me a method of determining the 
values of F(^ T) empirically, which appears to me to be entirely 
satisfactory, and which has enabled me to offer the present 
solution of the problem. 

It has long been known that the actual deviating effect of a 
side wind upon an elongated projectile was much greater than that 
which could be produced under the assumption that the effect of 
the wind was simply to blow the projectile sideways. It has 
generally been considered that the wind effect could be divided 
into two parts: The direct wind effect which moved the projec- 
tile laterally parallel to itself, and the indirect wind effect which 
carried the projectile in the same direction as the wind but due 
to the fact that there was an accumulation of particles of com- 
pressed air about the point of the projectile all of which impinged 
upon the point with the same velocity as the wind, resulting in 
turning the projectile about its center of inertia, and thus bring- 
ing into play a deviating component of the resistance of the air 
to the motion of translation along the trajectory. The extra 
deflection found in practice was supposed to be due to this in- 
direct wind effect. 

It is manifest that the accumulation of particles of air about 
the point brings the center of pressure of the wind in front of 
the center of inertia. 

If now we consider the wind as a single force acting at the 
center of pressure, the only work that it can possibly do is to 
turn the projectile about its center of inertia. It cannot possibly 
move the projectile laterally parallel to itself. Therefore, in 
the case of an elongated projectile, the effect of the direct wind 
effect is nil. The entire deviation is due to what has been called 
the indirect wind effect, that is, the wind turns the projectile, 
and the deviating component of the resistance of the atmosphere 
produces the deviation. 

The present formula is based upon this hypothesis. In order 
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to determine a mathematical expression representing these con- 
ditions, we must first determine the angle through which the 
projectile will be turned by the wind, which will not be constant 
but will be F{T). It is manifest that the effect of the deviating 
component of the resistance of the atmosphere will be to change 
the direction of the trajectory through this angle, and the re- 
sulting deviation will be proportional to the sine of the angle into 
some F(^T). 

NOTATION USED. 

F= Muzzle velocity in f.s. 

(7z:z Velocity of the wind in f.s. 

D = Deviation in yards for a deviating component of the wind 

of 6^ f.s. for any time of flight. 
-Dy^ Deviation in yards for a similar wind effect of lo miles 

per hour. 
T:=z Time pf flight in seconds. 
d ^ Diameter of the projectile in inches (calibre), 
J/= A constant. 
^=The angle through which the projectile is turned by the 

wind during its first second of flight. 

W 
C,= _— = Cubical density of the projectile. 

A ^A function of the area of the longitudinal cross section of 
the projectile. It is the length in calibres of a rectan- 
gle the width of which is //, and the area of which is equal 
to the area of the longitudinal cross section of the pro- 
jectile. We may call this the equivalent rectangle. 

For determining the value of A for any projectile see 
Table I. 
F{T) Functions of the time of flight, to be computed em- 
pirically and tabulated in accordance with Major Pratt's 
method. 
Coefficients. — Various coefficients By B'y B'\ If, H\ Jf'*y etc., 
will be used during the discussion in passing from one equation 
to another, where it is only necessary to indicate the coefficients. 
Discussion of A, — Let L = length of the equivalent rectangle 
in inches. Then area of longitudinal cross section = Ld. 

But A:=i Therefore area of cross section = Ad^. 

d 

In this paper all dimension will be considered in multiples of 
the calibre. 

The mass of the air impinging upon the projectile during 
unit time of flight will be proportional to the area of cross sec- 
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tion, and so long as the projectile remains parallel to the line of 
fire we may write 

Mass = B Ad''. 

At the end of the first second of flight when the angle with the 
line of fire is ^, we have 

Mass = B^ Ad^ cos 0, 

Let L' = the distance from the center of pressure of the wind 
to the center of inertia. In terms of the calibre this may be 
written bd. 

At the end of the first second of flight the lever arm ef the 
wind force will be bd cos d and at the same instant, we will have 

Moment of wind force :=z B A d* cos* U\ (w). 

in which B contains b. 

The rotary force of the projectile due to the rifling tends to 
maintain the projectile parallel to itself in its flight, and offers 
great resistance to the turning effect of wind. 

As shown by Colonel Ingalls, page 206, Artillery Circular N, 

the energy of rotation of the projectile at the muzzle is equal to 

Win 



0.79 






For the ranges that we use, the velocity of rotation may be 
considered constant. Under such hypothesis, the above expres- 
sion will represent the energy of rotation during the entire tra- 
jectory for any ranges which we will use in practice. 

At the end of the first second of flight we will have: 
Component moment of rotating force perpendicular to line of 
fire :=:z H W Fsin \ in which H contains g and other magni- 
tudes not necessary to specify in this discussion. 
Equating these two moments we have, 

H W V%\ne — B A d^U cos^e (a), 

or 

tan ^ BAd^U 



cos e H W V 



(b). 



As the value of for wind component of 50 miles per hour will 
not exceed one or two minutes, the cosine is practically unity 
and may be neglected. Then, 

, ^ BAd^U ,. 

tan ^ = (c). 

If the wind force always acted at right angles to the axis of 
the projectile, it would turn the projectile through the same 
angle for each second of flight, and when the time is 7^ the angle 
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would be To. This condition does not exist, and the angle cor- 
responding to any time of flight may be written F* (7") B. 

Now the time of flight for the maximum ranges will never 
reach 30" and will never exceed 2', and F* {T) will always be 
less than 30. The ratio between tan 60' and 30 tan 2' is i.oooi ; we 
may, therefore, without material error write F' (T) tan for tan 
(F' ( T) 0). It is more convenient to write this function in the 

form of a reciprocal, that is, ^ ' . Writing ^ for 6 we then 
have 

' tan^ BA^^C/. or u.n 6^ =^JJ1^ F' (T) (C). 



F'{T) HWV HWV 

in which ff is the variable angle which the projectile assumes 
with the line of fire under the influence of the wind during its 
flight. When r = i ^ = ^. 

Let D = the total deviation during a range J? corresponding 
to a time T, the range being measured along the line of fire. 
Then it is manifest that we will have 

!^ = tan^. 
But 7? is a function of time and we may write 

_. y^ _ = tan ^. 

Substituting the value of tan 0^ from (c') we have 

If we could integrate this formula between the limits Tzsio 
and 7"= I we could readily determine the equation for D in 
terms of T. 

Remembering that when T=:o, F' {T) =0, and when 7*= i, 
F* (T)z=: I and that in integrating between the limits (7*= o) 
and ( 7 = i), Z'' ( r) will disappear, and the integral of //(/'"C T) ) 
will assume some such form as //' F(^T), we may write 

D-suH'^^A ^\ ^ F( T) (//). 

In Eq. (//) make ^-^ = J/ and ^^[ — C, . Substituting 
these values we obtain the general formula for wind effect : 

D — M-^F(r) (i). 

H' is a constant, but it is not certain whether/^ and B are or are 
not constants. Therefore M may or may not be a constant. 
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Consider an imaginary projectile for which A :=zi and C, = i, 
and assume that we have a gun from which this projectile can 
be fired and kept head-on with a velocity as low as i f.s. 

Required the deviation in yards for such an imaginary projec- 
tile, when fired with a muzzle velocity of i f.s. in a wind the de- 
viating component of which is i f.s. for a time of flight for which 

Substituting these values in £q; i, we obtain 

D = M. 

Mis therefore the distance in yards that such imaginary projec- 
tile would be deviated under such conditions for a time of flight 
for which F(T)z=i, 

This distance is ot course a constant, therefore M is a constant 
and positive. In order that the general formula should be abso- 
lutely correct, it should contain a factor which is a function of 
the shape of the head. For modem projectiles the difference 
would be so slight that this factor may be omitted. 

It should also contain the factor In a range table or B.C. 

table, this factor is always taken at unity. If used, it would have 
to be applied during the practice. This is impracticable and 
only important at extreme ranges and for extraordinary atmos- 
pheric conditions. When necessary to use it, simply multiply 
D by one plus or minus the percentage of variation of the weight 
of the atmosphere. 

It is manifest that formula i will be of no use unless we can 
determine the value of the constant J/, and the values of 7^(Z) 
in terms of T, 

MAJOR PRATT's METHOD. 

Consider F(^ T) = 7"', in which x \s sl variable exponent to be. 
determined empirically for the various values of T. Whatever 
may be the value of Xy when 7*= i it is manifest the F{T) = i. 
Therefore as ^, (/, C,, V are all known or may be determined, 
if we can determine empirically the value of D for a one second 
time of flight for any gun and projectile, for any muzzle velocity, 
we can compute the value of M. 

Having determined the value of Af, if we can determine em- 
pirically the values of D for the various values of 7" for any gun 
and conditions we can compute the values of F{T). 

It is convenient to change the form of formula i by making 
U:=z 14.6667 f.s. = 10 miles per hour, and include this value in 
M. 
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Then Eq. i reduces to 

I^^-M^ F^T). (2). 

In the drill regulations seacoast artillery, we find the following 
empirical formula: 



L 10, 009 J 



This formula has given most excellent results for the 8-inch, 
lo-inch and 12-inch guns at high velocities. Experience at Fort 
Wadsworth has shown it to be specially accurate for the 12 -inch 
B.L. rifle with an M. V. of 2250 f.s. at even extreme ranges. 
Major Pratt and myself have concluded to compute by this for- 
mula the deviation for each second of time of flight, for this gun 
and for this velocity, and to accept this as representing the present 
empirical data as to the deviating effect of wind. 

With this empirical data, I have computed the value of M and 
also the values of log. F{^T ) for each second of time from i" to 
25". This will be sufficiently close for all practical purposes. 
The deviations for times of flight which include fractional parts 
of a second can be interpolated by differences. In fact, it will 
be sufficiently accurate to consider the deviations as equicrescent 
between the integral seconds. 

General Formnla. 

D^ M"^-^ F(T\ 

Log. J/" = 0.5422009. 

Special Formula, 

Log. M= 1.7085323. 

Working Formulas. 
For cast iron projectiles and A. P. shot. Z == 3.5, « = 2. 

6-inch B. L. R., Z?,^ = (2.3920304) .\ ^ 

8-inch B. L. R., D^^=(2.2Sgj2S3)'^^p 
lo-inch B.L.R., D^^z=:(2.2g^goSS)^lTJ. 

12-inch B.L.R., Z>j^ =(2.2951203)-- ^ L 
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For A. P. Shell. Z =: 4.0, « = 2. 

6-inch B. L. R., D^^ = (2.47911 ^3) ^~J^ 

8-inch B.L. R., i?,, =(2.3774672) ^'Cf^ 
lo-inch B.L.R., Z?,, = (2.3856so7)^(^^ 



12-inch B.L.R., Z),,,=: (2.3828622) 



F(T) 



For 8-inch converted rifle. Z = 2.5, « =1.5 

^io = (2-3293446)-y ^- 

The numbers in brackets are are the logarithms of the coeffi- 
cients. 

TO USE THE FORMULAS. 

In using these tables and formulas compute the values of Z>^^ 
for each exact second. The values of jF(T) will be found in 
Table II. Then interpolate by means of differences for the 
times of flight corresponding to the ranges used. 

A single value when the differences are not known may be 
computed with great accuracy as follows : 

Required the value of D^^ for the 12 -inch B.L. rifle M.V. 2250 
f.s. for a range of 10,000 yards. The timejof flight by the range 
table is 1 7. "86. 

Computed for 17". Computed for 18". 

Log. J^ (17") = 2.2591188 Log. F(iS") =2.2998340 

Log. coef. for gun =z 2.2951203 Log. coef. for gun =■ 2.2951203 



Log. r 



4.5542391 
= 3.3521825 Log. V 



4.5949543 
= 3-3521825 



Log. Z>j^ z= 1.2020566 Log. Z>,^ zz: i. 2427718 
Z>,^ for 17" = 15.924 yd^. Z>^^ for 18" = 17.489 yds. 



<< n 



Jl 



17 = 15-924 



<( 



Z>,^ for 17" z= 15.924 yds. 
Dif. '* o."86 = 1.337 '' 



Dif. *< i" = 1.555 '' 
'' \' o."86=r 1.337 



Z>,^ '* 17. "86 = 17.261 '* 
By range table 17.250 ** 



Error 



o.oii ** 
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ACCURACY OF THE METHOD. 

Probably the best way to test the accuracy of this method is 
to compute the deviations for the 8-inch converted rifle by this 
method and note how the result compares with the range tables 
for that g"iin, which are known to be very accurate. For this gun, 
M.V. sr 1414 f.s. The formula becomes for this value of V 

i?,, = (9. 1 788952-10) /-(T) 

For range 4,000 yards 7*= 11." 14. 

Computed for ii"» Computed for 12". 

Log. i^(ii") = 1.9406808 Log. i^(i2") = 2.0058238 
Log. coef. for gun 9. 1788952-10 Log. coef. for gun 9. 1788952-10 



Log. Z>,^ =1.1195760 Log. D^^ =1.1847190 

D^^ for 11" 13-170 y<^s. D^ for 13" = 15.301 yds, 

£>. for 12" = 13.170 *' 



Dif. for i" = 2. 131 

Dif. for o."i4 = 0.298 yds. 
Z>,, for 11" =E 13.170 «* 

Z>,^ for II. "14 = 13.468 ** 

The range table gives the deviation as io.'7 of azimuth. The 
deviation in yards lies therefore between 12.39 yards and 12.64 
yards. The difference is about i yard. 

Required the value of D^^ for same gnn for 7^:= 5". 

Log. F(^s") = 1.3326802 

Log. coef. of gun = 9.1788952 — 10 



Log. Z>,, ==0.5115754 

Z>j, for 5" = 3.248 yds. 
By range table = 2.72 << 



Dif. 0.528 

These differences are of no moment for practical work. It is 
possible, however, that as the empirical formula, artHlery drill 
regulations, was determined from firings with an M.V. of 2025 
f.s. that we should have computed M from that velocity instead 
of 2250 f.s. Had we done so, the values of D^^ for the two cases 
of the 8-inch converted rifle would have been as follows : 
D^ for (7^= II. "14) = 12.240 yds. dif. from table by 0.22 yds. 
Z>,,j for ( r = 5") = 2.949 '' '' ' *' '' ** 0.23 *' 
This would make log. J/.= 1.6657120. 
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CONCLUSION. 

While it is true that the values of log. F(^T) have been com-, 
puted from data for the 12 -inch B.L. rifle for a certain velocity, 
they are independent of all magnitudes that are functions of the 
gun, projectile or velocity. They are dependent only upon the 
fact that the empirical formula of the artillery drill regulations 
will give true results for spme velocity. They have been very 
carefully computed and checked, by differences to the fifth differ- 
ences. These values are undoubtedly sufficiently accurate for 
all practical purposes. The only question of doubt is the value 
of M, This should be determined empirically with as much ac- 
curacy as possible. I believe that this can be done with the 6- 
pounder R.F. gun by firing through screens (targets), taking the 
time of flight electrically at each screen and measuring the de- 
viation thereon. If this experiment were made at some southern 
station where trade winds prevail, there should be no difficulty 
in avoiding varying winds over the range, for the short ranges 
that would be required. 

The value of M should be determined for at least three differ- 
ent velocities differing by at least 300 f.s. 

TABLE I. 
For determining the value of A. 



0.5 
i.o 

1.5 
1.6 

1.7 
1.6 

1.9 
2.0 

2.5 
3.0 



H 


H' 


0.5000 


0.3927 


0.9660 


0.1526 


1.1180 


0.0863 


1.1619 


0.0782 


1. 204.1 


0.0717 


1.2450 


0.0661 


1.2845 


0.0620 


1.3229 


0.0567 


i.5(xx> 


0.0409 


1.6583 


0.0311 



n = Radius of ogive in calibres. 

H = Length of head in calibres. 

H^ =^ Length of rectangle the width of 
which is d^ and the area of which is 
equal to the area of the longitudinal 
cross section of the head. 



L = Total length of projectile in calibres. 

A = Length of equivalent rectangle in calibres. 

A = L--II'\' H' 

Example : — For the C. I. and A. P. shot for the seacoast guns. 
Z = 3.5 and « = 2. • 

Z = 3.5000 
H z=z 1.3229 



2.1771 
H' = 0.0567 



A =2.2338 



Log. A = 0.3490443. 
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TABLE II. 
Log. F(T) obtained from empirical data. 



T 


Uyg,F(T) 


T 


Log. /^(D 


I 


0000000 


14 


2.1191899 


2 


0.4855004 


15 


2.1692335 


3 


0.9201599 


16 


2.2157433 


4 


1. 1 541444 


17 


2 2591158 


5 


1.3326802 


18 


2.299S340 


6 


1.4623920 


19 


2.3381775 


7 


1. 5797150 


20 


2.3744000 


8 


I. 691 7267 


21 


2.4087317 


9 


1. 7861976 


22 


2.4413494 


10 


1.8681506 


23 


2.4724493 


II 


1.9406808 


24 


2.5021266 


12 


2.0058238 


25 


2.5305327 


I3 


2.0649818 







ORGANIZATION OF PERSONNEL FOR THE CARE 
OF ELECTRICAL APPARATUS AT POSTS. 

By Captain HENRY C. DAVIS, Artillery Corps. 



Not long since an artillery officer, a pioneer in the study of 
electricity as applied to artillery, in a letter to me, remarked, 
**the engineers are turning over electrical plants to the artillery 
and if, in a few years, these are not found in good condition it 
will reflect on us*\ The officer making this remark understood 
very well that without special attention and study the artillery 
would fail in this matter. He also recognized that this fact is 
probably not fully appreciated by the corps at large. 

The electrical apparatus at our seacoast forts comprises boil- 
ers, engines, both steam and oil, dynamos, motors, storage bat- 
teries, primary batteries, telephones and search lights, and of 
late there has been added the telautograph. All these require 
attendants with special training to insure their efficiency. Elec- 
trician sergeants have been appointed, and one is assigned to each 
post regardless of its size and equipment. For small posts this 
is ample, but for larger posts, it is impossible for one electrician 
sergeant alone to attend properly to all the electrical plant. He 
must have assistants. 

At this post there are six storage batteries in commission, one 
not yet set up and still others in contemplation. These are 
scattered over a distance of about a mile and a quarter in a 
straight line, with two charging stations. The communications 
cover the same distance. There are many telephones now in 
use, and telautographs are soon to be added. The H.P.F. sys- 
tem when completed will require still other instruments. 

This is enough plant for the electrician sergeant to superin- 
tend. The word superintend is used advisedly, as he can do 
little else than see that the whole is kept in good condition by 
his assistants. He can scarcely do the work of running the 
engines, charging the batteries, attending to the lights at the 
different emplacements and to the search lights, and keeping in 
order the telephones and telautographs. His assistants must be 
able to do these things while he is the general '^trouble man". 
These details are cited merely to indicate the necessity for skilled 
assistants to the electrician sergeants. 

A study of the methods of the other branches of the service 
may be of advantage. When the engineers have a dummy en- 
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gine to run, they employ an engineer and fireman; when the 
quartermaster's department installs a pumping plant of any im- 
portance, an engineer and fireman are engaged for that work 
alone, and if this station requires a night shift, an additional en- 
gineer and fireman are necessary. These engineers are skilled 
men employed at seventy-five to one hundred dollars per month. 
When the mines were turned over to the artillery, the chief of 
engineers wisely employed an electrician at one hundred dollars 
a month to care for the material until such time as the artillery 
could take care of it. 

The employment of these men is a necessity and they should 
be skilled operatives. In the commercial world a man who runs 
an engine must have a license; moreover, he runs the engine 
and as a rule does nothing else. 

What lesson is to be learned from this survey of our surround- 
ings ? It is this : skilled men are required in all technical work, 
and they usually attend to the work assigned to them and to 
nothing else. Applying this lesson to the case of the artillery, 
we find that whenever there is more than the electrician sergeant 
can attend to himself, he must have assistants who are capable 
of doing the work assigned them under his supervision. I do 
not believe it is either necessary or wise to employ civilians for 
this purpose, as we can find in the ranks of the artillery corps 
men abundantly able to care for our plants as specified above. 
The question is how can we bring these men and the work to- 
gether. 

In answer to this question I suggest that the first step is to 
make systematic search for the proper men, and if they are not 
to be found at the post where they are needed,. effect a transfer 
from some other post. A search through the enlistment papers 
is a first step towards accomplishing this, and a trial of the men 
so indicated is next in order. 

Having found the men who are sufficiently intelligent or halve 
had the necessary experience, how are they to be handled? Be- 
fore answering, it is necessary to consider what the difficulties 
are. 

Men who possess the necessary qualifications are, as a rule, 
valuable in the organization to which they belong, and the cap- 
tains are generally loth, and naturally so, to give them up for a 
duty that will, or ought to, take them away from the company. 
Again, the work assigned usually requires these men to be occu- 
pied during the greater part of the day. Major Anderson, in 
his handbook, states that if an attendant has not all of his ap- 
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paratus in perfect order and has not worked ten hours a day he 
is not doing his duty. 

In the company, soldiers who can do skilled work command 
detachments, point the guns, take charge of the company prop- 
erty, do the mechanics' work around the battery, or cook the 
food for the company, and are set aside from others by giving 
them chevrons and extra pay, while the assistants to the elec- 
trician sergeants have neither rank nor extra pay. Under the 
present conditions, the corps of electricial * 'experts" is pano- 
ramic in its character, for which there must be some reason. I 
believe it is a recognized fact that, as a rule, the artillery soldier 
does not re-enlist, and the task of keeping the electrical detail 
full of even moderately well qualified men is certainly difficult. 

Suppose in action the generators or engines fail to do the work 
because of unskilled attendants, or the storage battery fails to 
light the emplacement, or the search light to illuminate the field 
of fire, or the telephones and telautographs fail to convey orders, 
and ballistic data from the same cause; what becomes of our 
complicated system? A chain is no stronger than its weakest 
link. The electrical appliances are the nerves of the system, 
and if they are out of order the whole combination fails. 

It seems very clear that the electrical detachment should re- 
ceive more attention as to its personnel and handling than it 
now receives and, I might add, than is generally thought neces- 
sary. There are two methods that may be, adopted to improve 
matters as they now stand, either one of which would, I believe, 
attain the desired end. 

The first plan consists in organizing at each post an electrical 
detachment under the charge of the electrician sergeant com- 
posed of men who are qualified or give promise of qualification 
for electrical work. The detail to such duty will be made 
on application of the man after he has passed an examination as 
to his ability. The requirement that the detail shall be on ap- 
plication of the soldier insures the selection of men who have a 
taste for the work and who probably desire to perfect themselves 
in it. They should be in the second year of service at least, so 
that they may have had company discipline and all the neces- 
sary drill to appreciate the connection of their work with the 
service of the guns. 

If a post does not furnish enough men of this class, or if a man 
desires such a detail and there is no vacancy for him at his post, 
the facts should be reported to the District Commander. The 
latter should, by communication with others, effect a transfer 
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when necessary, but a man should not, as a rule, be transferred 
for this purpose unless he assents thereto. The underlying idea 
in the whole plan is to make the detail popular and so induce 
men of this class to re-enlist. 

The members of this detachment should not be required to do 
any routine company or post duty, or attend drills at the guns. 
They should be inspected at their place of work at the same 
time as the plant is. They should receive the rank of electrician, 
wear a distinctive chevron and receive extra pay. They should 
be attached for rations, quarters and muster to one or more of 
the companies, but should attend only such roll-calls as the en- 
gineer officer under whom they serve shall designate as not in- 
terfering with their work. 

The strength of this detachment will depend entirely on the 
equipment at the post considered. There should be one man 
for every detached storage battery and one for each engine of 
less than 15 horse-power. For a plant of greater horse-power, 
and with a storage battery, two men are needed. If there are 
three or more storage batteries to the generator, and hence con- 
siderable length of line of communication, there should be a line 
man in addition to those mentioned, while the electrician ser- 
geant should supervise the whole. Although not stated, it is 
intended, also, that this detachment embrace those soldiers as- 
signed to the care and preservation of the submarine defense 
material. The number necessary for this purpose will be sug- 
gested by the amount of plant. 

The second plan differs from the first in a minor point, and is 
offered only for the reason that to carry it out does not require 
an Act of Congress or, it is believed, anything more than a post 
order, provided the co-operation of the company commanders 
is obtained. It consists in forming the detachment of corporals 
detailed to it under the same restrictions mentioned above. 
These corporals will be under the same regulations as to drills, 
etc., as the members of the detachment in the first plan, but in 
so far as practicable their work will be in connection with the 
electrical appliances pertaining to the battery to which their 
company is assigned. The co-operation of the company com- 
manders is necessary in order that at least one such qualified 
man is appointed corporal in each company. 

There is a third alternative suggested by me in a report of 
some two years ago; namely, to appoint electrician corporals in 
the same manner as electrician sergeants are now appointed, but 

Journal 3, 
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in sufficient numbers to allow of a full complement of electrician 
non-commissioned officers at each post, one of whom is an elec- 
trician sergeant. If this plan be adopted, I would suggest that 
the graduates of the present school for electrician sergeant be 
each given a warrant as electrician corporal, and that vacancies 
in the grade of electrician sergeant be filled by selection by ex- 
amination from the grade of electrician corporal. 

This plan will not provide for the detachment for submarine 
defense. To cover that case, there may be one additional elec- 
trician non-commissioned officer detailed to each post to take 
charge of this work, having under him a detachment of men de- 
tailed on special duty under regulations, as to other duty the 
same as other special duty details at the post. This non-com- 
missioned officer should have had a special course at the School 
of Submarine Defense. 

It is proposed that the electrician detachment, however organ- 
ized, be under the command of the engineer officer, who should 
also be signal officer and in charge of the submarine defense 
material. This concentrates all electrical work under one 
officer who, it is scarcely necessary to add, should be selected with 
regard to his suitability to the position. 



FRENCH RAPID-FIRE FIELD ARTILLERY. 

ITS MATERIAL, FIRING METHODS, AND MANNER OF 

EMPLOYMENT.* 
Compiled by Captain ANDREW HERO, Jr., Artillery Corps. 



The appearance of the new French field artillery regulations 
may be called an event of marked importance. France is the 
first Power which has dared to adopt an absolutely original type 
of gun. A satisfactory field gun of great shell power, and with 
long recoil on the carriage which remains stationary from shot 
to shot, possesses such advantages that all nations be obliged 
sooner or later to equip their artillery with a material of this 
nature. The entire French field artillery is now equipped with 
these guns, and, in some cases, they have been in the hands of 
troops for over four years. They have been tested in maneu- 
vers over every kind of ground and under the most adverse con- 
ditions in China, so that they have stepped beyond the experi- 
mental stage and the results aimed at by the inventor have been 
fully confirmed by the most extensive practice. 

Therefore the new French regulations constitute an epoch- 
making work, not only because they give information about the 
gun Itself but also, and what is more important, because they 
make known its manner of employment. 

THE NEW REGULATIONS. 

The Provisional Regulations for Field Artillery Maneuvers 
approved by the minister of war on the i6th of November, 1901, 
superseded the Rough Draft of the Regulations for Field Artil- 
lery Maneuvers dated the i8th of July, 1898. The new regula- 
tions are composed of two parts, each one forming a special 
handbook of the same form as the scheme of 1898. The precepts 
relating to rapid-fire field artillery, the firing methods, and the 
employment of 75-millimeter calibre artillery, offer so much 

' 'The French "K^Klement Provisoire de Maneuvre de rArtillerie de Compagne" forms the 
basis of this article; but, in addition, the following have been consulted and freely used in 
its compilation: 

Notes on the Construction of Ordnance. — No. 82. 

Mictheilungen iJber GegenstAnde des Artillerie-und-Geniewesens. 

Schweizerische Milit&rische Blatter. 

Proceedings of the Koya' Artillery Institution. 

Revue Militaire Suisse, 

Revue d'Artillerie, and other foreign periodicals. 
The cuts for the illustrations were obtained from the Public Printer, through courtesy of 
the Chief of OrdUAiice, U. S. A. 
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more interest and have so much more value now that they have 
been sanctioned by actual practice and experience, both on the 
proving grounds and in maneuvers extending over a period of 
four consecutive years. The first part of the regulations of 
1 901 is divided into seven sections: 

I. — General basis of instruction. 
II. — Foot instruction. 
III. — Artillery instruction. 
IV. — Mounted instruction. 
V. — Field and horse batter}'' maneuvers. 
VI. — Service of artillery in the field. 
VII. — Inspections, reviews, honors, marches past. 
The second part, which is a sort of complement to the first, 
resumes with new details most of the subjects of the first part. 
We there find: 

I. — General basis of instruction. 
II. — Portable arms. 
III. — Artillery instruction. 
IV. — Mounted instruction. 
VI. — Service of artillery in the field. 
Numerous plates show the material and give its nomenclature. 
These regulations apply to all field batteries armed with 75-mil- 
limeter guns, and they supersede all previous rules and instruc- 
tions. 

Sections I, II, IV, VI, VII apply likewise to batteries equipped 
with 80 and 120 millimeter guns, except as to the special disposi- 
tions relating to the 75-millimcter guns. 

The essential parts of the regulations are: Section III, '* Artil- 
lery instruction;" Section V, *' Maneuvers of field and horse 
batteries;" and in Section VI (the chapters without titles), 
*' Instructions for combat," *' Practical instruction on the service of 
artillery on the field of battle." In Section III the school of the 
gunner has for its object the instruction of the cannoneers in all 
the individual operations necessary for firing. The school of 
the piece is an instruction which serves to coordinate the individ- 
ual movements so as to assure the rapid service of the piece. The 
school of the battery has for its object the training of the per- 
sonnel of each batter)' in fire discipline and in all the operations 
for the execution of firing. Although the regulations do not 
provide any school of section, the captain has the sections man- 
euvered under the commands of the chiefs of section. The sec- 
tion is then considered as a battery of two pieces. In Section V, 
'^Maneuvers of mounted batteries," we find also the school of the 
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battery, but from another point of view, and the '^School of the 
group." The relations and the role of artillery scouts are there 
laid down with very special care. Such are in the main points, 
the general principles of these new regulations on the employ- 
ment of rapid-fire guns provided with shielded mounts. The 
peculiar qualities, the service, the methods of fire, the mode of 
employment of the new artillery, are questions of great impor- 
tance not only for artillerymen, but for infantry and cavalry, 
whose union with tlfe artillery tends to grow continually closer. 
But before describing in detail the manner in which the range 
is obtained and then the target is attacked, a brief description 
will be given of the gun, carriage, laying gear and sighting ar- 
rangements. 

FRENCH 75-MILLIMETER (2.95-lNCH) R. F. FIELD GUN. 

Chapter i of the section entitled Artilllery Instruction, Part 2, 
bears the title Description of Material. This chapter, however, 
consists only of the plates of the material and its parts (the princi- 
pal plates are reproduced herewith), giving the nomenclature 
throughout. But succeeding chapters contain very exact and de- 
finite directions for dismounting various parts, for the care of 
the gun, carriage and accessories, and a complete form for both 
general and detailed inspections, showing what is to be examined 
and the mode of examination. From study of these chapters in 
connection with the plates, the following description has been 
obtained. 

Gun. — Certain figures given in the regulations point to the 
M. V. being about 1640 f.s. Accounts published in Germany 
have also given this as the M. V. The gun appears to be about 
117 inches long, or nearly 40 calibres. 

The tube is of nickel steel, and on this is shrunk the long 
breech hoop of steel and a jacket of bronze. The gun slides on a 
slide-way (glissi^re) of the top carriage and is connected at the 
breech end to the recoil-brake which allows of about 42 inches re- 
coil. On the right-hand side near the breech are two marks on 
the gun; one of these, in connection with a mark on the recoil- 
brake, shows when the gun is fully run out, and the other shows 
how far the gun may be from the fully run out position and yet 
be safe to fire. (See fig. 5.) 

Under the muzzle, symmetrically arranged on the right and 
left sides, are two muzzle rollers (galet de la bouche, fig. 2), 
and under the jacket, attached to the gun, are the jacket rollers. 
The gun also carries the roller covers and their springs. There 
is small peep-hole on the highest point of the breech (oeilleton, 
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I and 3) which, with the foresight on the jacket (guidon, fig. 
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This can be used for roughly giving the piece direction, but it 
is mainly used for verifying the laying apparatus. 

Breech mechanism. — The breech mechanism is of the eccentric- 
screw type Nordenfelt system (see figs. 3, 4 and 5, which 
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explain its chief features).* It is worked by the firing number 
who depresses the lever to close the breech, but the first motion 
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of closing is given by the act of pushing in the cartridge; this 
motion should not be checked by the firing number or the 

* SfybumaJO.S.Arlia/rr. VolXVTl,.No, I. 
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cartridge may rebound. He fires the gun by pulling the 
lanyard which hangs close to the lever (see fig. 5). The breech 
mechanism is provided with a safety stop whith prevents the 
possibility of the cap being struck when the gun is limbered up 
loaded. The lever of the breech block is provided with a catch 
to lock it when the breeck is closed; on firing, this catch unlocks 
itself; it can, however, be unlocked by hand. 

Fig. 3. Breech End of Gun. 
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Carriagf,. — For convenience of description the carriage may be 
divided into 5 parts: i. Lower carriage and traversing gear; 2. 
top carriage and cradle; 3. elevating gear; 4. appliances for 
limiting recoil, and accessories; 5. laying apparatus and instru- 
ments for laying. 

I. The body of the carriage consists of two fla.sksof sheet steel 
united by several transoms and a top plate. The trail termin- 
ates in a fixed spade. It has also two trail handles and a lunette 
which is free to revolve in the socket attaching it to the trail 
(fig. 2.). There is no trail handspike. At their forward ends 
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the flasks are bolted to a foiged steel axle sleeve (coiivre-essieu, 
fig. 6) which carries the uprights to which the shields are fastened, 
and slides on the axlt: (essieu, fig. 2.) of the carriage. At the 
heads of the flasks are the trunnion beds for the top carriage. 

For careful laying in direction and in certain kinds of fire, the 
whole carriage including gun is made to move on the axle. The 
axle bears a ratchet along the part covered by the axle sleeve. A 
gear contained in a metallic sphere and controlled by the trav- 
ersing hand wheel on the left side of the carriage, works in this 

Fin- 4- Breech Block. 
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ratchet and causes the carriage to pivot on the spade and move 
on an arc to the right or left. Each turn of the traversing hand- 
wheel displaces the point of fall of the projectile by a horizontal 
distance equal to about y/uj of the distance from the gun to 
this point of fall.* The total play along the axle corresponds to 
52 turns of the traversing handwheel, z6 to the right or left, 
each side of the centre. The piece can therefore be aimed by 
by means of the traversing gear upon all points on a front equal 
to about y'ji of the range. At a range of 2,000 metres, for ex- 
ample, this front would he zo8 metres. 

2. The lop carriage supports the piece and, with its guiding 
slide, inclined surfaces and roller paths, forms the bed upon 
which the piece recoils and returns in battery after firing. It 
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comprises also the recoil-brake. The gun is fastened to the 
brake by a lug and key, which join the jacket to the piston rod 
of the brake (fig- 3). This key cannot be taken out when the 
breech is closed, as a safety bolt prevents its removal; and when 
the key is out, the breech cannot be closed. In this way the gun 
is protected from being fired accidentally when the key is not in 
position. 

Fig. 5. Breech Lever, Firing Mechanism, etc. 
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Under the gun in front of the jacket there is fixed a steel plate 
called the "frotteur," with guide-block which engages in the 
guiding slide (glissiferej of the top carriage. This plate and 
block serve to hold the gtin in the top carriage and also limit the 
motion of the piece to the rear.* Side plates (frotteurs lateraux) 
also fastened to the piece at this point, bear perpendiculariy 
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against the inclined surfaces of the top carriage and ace provided 
with felt washers which clean the slides as the gun recoils, and 
prevent dust and dirt from getting in. 

The two trunnions of the top carriage rest in the trunnion beds 
at the heads of the flasks of the lower carriage. Turning about 
them in these same trunnion beds are the two half trunnions of 

Pig. 6. Top Carriage, Cradle, Uraduated Range Disk, etc. 
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the cradle (bcrceau de pointage, fig. 2.) which consists of two 
arms extending from the trunnions to a point in rear and enclos- 
ing at their rear end a toothed arc (sccteur dent^ du berceau, 
fig. 6.) in which the elevating gear engages. 

3. There is a double elevating gear wholly peculiar to this 
French gun. A part enables the piece to be elevated or de- 
pressed with respect to the cradle; the other part elevates or de- 
presses both cradle and top carriage bearing the piece. 



44 FRENCH RAPID-FIRE FIELD ARTILLERY. 

The top carriage bearinjj^ the gun is connected with the cradle 
at its rear end by an oscillating support consisting of an elevating 
screw along which moves a nut that is fastened to the top carriage. 
The head of this elevating screw terminates in journals or trun- 
nions which bear in lugs on the toothed arc of the cradle. Thus 
the piece, along with the top carriage, can be given a varying 
inclination in the vertical plane to the cradle. These angular move- 
ments of the top carriage with reference to the cradle are con- 
trolled by the elevating lever and its handle (manivelle de hausse 
and^poignee de ...) on the right side of the piece, which through 
gearing causes the nut to turn and thus varies the length of the 
oscillating support. This angular movement is measured by a 
graduated range disk which for convenience is inscribed not with 
the angles but with the corresponding ranges from o to 5,500 
metres. A setting mark on the gun indicates the reading. The 
elevating lever has a hook which must be disengaged from the 
corresponding notches of the fixed disk (plateau) before the 
range disk can be turned. For travelling the range disk can be 
locked by a bolt. 

The cradle together with the top carriage, and hence the piece, 
can be elevated or depressed by a gear which engages in the 
toothed arc of the cradle. This gear is worked by the elevating 
hand wheel (fig. i.) on the left side of the piece. One turn of 
this wheel causes the arc to move through one degree. The cir- 
cumference of the wheel is marked by 16 divisions, each one 
corresponding to practically one milli^me, that is, about y^^^^ of 
the range. This is of great value in progressive fire intended to 
cover a certain area; for example, at 3000 yards half a turn 
would change the range y/o(f x 3000 zz: 24 yards. 

4. Recoil-brake. — The R^glrment is absolutely silent as to the 
internal details of the recoil-brake; there is nothing said to show 
whether it is a hydraulic or a hydro-pneumatic brake; the gener- 
al weight of evidence available seems to point to its being the 
former.* Recent (jerman accounts designate and describe it as 
hydro-pneumatic. t The following is taken from the R}^lement. 

In order that the brake should function properly in firing un- 
der normal conditions, and in order that the gun should not 
recoil or slide back on the top carriage on the march due to 
shock, J it is neces.sary and is sufficient that the body of the brake 
be full of oil. 



•L, R. Kenyon, R. A., Proc. R. A. I. 1902. 
tMltth. Art. u. G. No. 10, 1902. 

JIt 18 very important that the piece rests in battery on the march; if it recoils appreciably 
the jacket rollers might rest on the roller p>aths, which it is essential to avoid. 
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To provide for any loss of liquid that might occur, the brake 
should contain a small supplementary quantity of liquid which 
is called the reserve. When this reserve is exhausted, loss by 
leakage, etc., takes place at the expense of the strictly necessary 
oil, and the piece, in firing, may not return completely in bat- 
tery, or on the march may slide back on the carriage. 

There is no danger in continuing a series of rounds with a gun 
when the return in battery is not complete, so long as this lack 
of return does not exceed 6 or 8 cm. (the limiting marks are on 
the gun and brake, see fig. 5.); hence a ^M'apid-fire" can be ter- 
minated before recharging the brake. 

The amount of reserve liquid is indicated by the gauge (fig. 2.) 
at the rear of the brake; if the gauge is far in, oil is needed; 
when the reserve is of the proper amount, the gauge is at the in- 
dex marked on its seat. To make provision against loss of oil in 
the brake, a certain quantity of this liquid is carried in a reser- 
voir between the flasks of the carriage. This quantity is suffi- 
cient for a campaign even of long duration. Each gun -limber 
carries, also, a can containing 2.2 lbs. of oil. To this reservoir 
is attached a pump, the handle of which is fixed to the right 
flask (fig. 2.). The tube from the pump connects with the 
brake, and when the gauge shows that the latter needs charging, 
the pump is worked unitl the gauge comes to the index. If the 
gauge shows that there is too much oil, the excess is removed by 
unscrewing the stopper of the filling hole (fig. 6.). If the pump 
will not work for any reason, a syringe with a screw nozzle is 
provided which fits the bushing of the filling hole. 

Very detailed and strict instructions are given as to what parts 
of the mechanism may be stripped by the battery artificers; 
many of these operations are only to be performed in the pre- 
sence of an officer, and it is absolutely forbidden to attempt 
to strip the recoil -brake. 

T3're-brakes are provided which are hooked up for travelling, 
and are let down, as in fig. 2, for firing. These brakes can also 
be used as road brakes. The form of the brake and the shape of 
the shoes can be clearly seen in fig. 2. It will be observed that 
the shoes are provided with spades so as to resist lateral displace- 
ments. The fork -stay that connects the crosspiece bearing the 
shoes with the axle is shown in tig. i; the fork, as there shown, 
terminates in an eccentric ring embracing the axle. 

To put thcvse brakes in action, the trail is lifted up and the 
shoes are let down; when the trail is lowered again, the wheels 
ride up on the shoes. 
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The first round fired sends the carriage back until the spade 
at the end of the trail is driven into the ground. The shape of 
this spade, it will be observed, is such that it prevents the force 
of recoil from sinking the trail further in the ground after it is 
once in position. 

The carriage comes back about 15 inches in the process of 
setting the wheel brakes, and the first round sends it back about 4 
more inches by driving the spade in; the carriage should, there- 
fore, be brought up 19 inches in front of the position it is actu- 
ally to stand in; this is of importance, as the easy passing of the 
ammunition from the wagon depends upon the gun and wagon 
being close alongside of one another. To limber up, the gun 
must first be run forward off the shoes; the shoes are then lifted 
up and secured. Fig. i shows the brakes secured for travelling. 

Shields. — There are two shields, one on each side of the gun, 
supported by the flasks of the lower carriage. The shields pro- 
ject a few inches above the wheels, and the lower halves are 
hinged and are fastened up on the march. There are of chrom- 
ium steel, about 0.2-inch thick. The left-hand shield has an 
opening for the laying apparatus, and a small supplementary^ 
shield is placed in front of this apparatus to protect it. On the 
rear face of the right hand shield is strapped a small store case 
or armament bag (hg. 2 and 3.) which contains tools, an extra 
level and extra laying apparatus (more than one is indicated in 
the regulations but the number is not stated). 

The piece is provided with a sponge and rammer carried in 
cases under the carriage. On the top plate of the trail up under 
the breech, there is a small pad or cushion (coussin, fig. 2 and 6) on 
which the breech end of the recoil -brake rests during marches. 
There are also on the trail two seats, one on the right for the 
firing number who sits facing the breech, and one on the left for 
the number pointing the piece. A knee-guard protects the firer 
from being struck by the breech handle when the gun recoils. 
Cast on the left arm of the cradle is a place for the support of 
the laying apparatus or sighting mechanism. On the march, the 
laying apparatus is kept in the armament bag and this support 
is provided with a cover (fig. i.) which is then used to keep out 
mud and dust. 

We will group the laying apparatus with the other instruments 
used in laying, and as their description and use will be better 
understood when considered in connection with the operations of 
aiming and the firing methods employed, they will be considered 
in a subsequent paper. 

[To be continued.] 



ELECTRICITY IN PERMANENT SEACOAST 

DEFENSES.* 

By Major GEORGE W. GOETHALS, U. S. A. 

In order to understand the history and conditions governing 
the installation of electrical plants for use in connection with 
seacoast defenses, which is the subject of this paper, a few 
remarks explaining the actual conditions of a military post on 
the coast may not be amiss. Along our seacoast there ar<^ 
certain harbors from which, for strategic reasons, it is desired to 
exclude an enemy by means of properly constructed defenses. 
To accomplish this object, sites are procured from which com- 
mand of the approaching channels may be had, and these sites 
are designated as forts or posts. On these sites are scattered 
the guns of various calibre, either singly or, more frequently, 
in groups of two, three, etc., as the extent of the site and the 
proper command of the channel may require. 

An emplacement is understood to mean that part of a battery 
occupied by one gun, including the platform on which the gun 
is mounted, its magazine, shell-rooms, storerooms, offices, etc. 
Two or more emplacements constitute a battery. A fort is an 
aggregation of batteries, together with barracks, hospitals, 
quarters, storehouses, etc., and such buildings as are needed for 
the administration, operation and care of the batteries. To the 
Corps of Engineers is entrusted the construction of the em- 
placements and batteries, together with the installation of such 
power as may be needed to light them and to operate the motors 
connected with the ammunition service and the maneuvering of 
the guns. On their completion, the works of defense are trans- 
ferred to the artillery branch of the service for operation and 
care. 

In the earlier emplacements and batteries no provision was 
made for using electricity, not because the desirability of its 
use was not considered or understood, but from a desire to mount 
as many guns at various localities as possible, using the very 
limited appropriations received from year to year for this pur- 
pose rather than for purposes not absolutely necessary. As the 
works for defense advanced, small available balances were ex- 
pended for lighting batteries already completed, or nearly so. 
Where the emplacements offered available room, such plants 

• Reprinted from Transactions of the American Institute of Electrical Engineers. 
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were installed in the battery ; when such was not the case, small 
power-houses were constructed near the batteries for the pur- 
pose, and in some cases two or more batteries were lig^hted from 
the same plant, but this was rather unusual. Such plants were 
necessarily small, operated in some cases by steam power, when 
the smoke stack or steam escapement could give no possible clue 
to an enemy, but in the majority of cases they were operated 
by a gas engine. The lamps ranged in voltage from 80 to no ; 
generators, switchboards, etc., were arranged to suit the par- 
ticular conditions at the battery under considerations and the 
money available. These plants were provided with a small 
storage battery as a reserve, to obviate the necessity of operating 
the entire plant every time the lights were desired, and in their 
entirety were so simple that an intelligent enlisted man was able 
to operate them. 

The number of such plants installed was comparatively small, 
and the subject had been regarded as rather in an experimental 
stage, but sufficient experience had been had to warrant a serious 
consideration of the subject, with a view to applying electricity 
in all gun batteries for furnishing light and also for supplying 
power to raise the projectiles of the larger calibred guns from 
the level of the magazines or shot-rooms to the gun platforms. 
The desirability of uniformity in the plants was also apparent 
and to secure this as far as practicable, a board of engineer 
officers, consisting of Major Smith S. Leach, Lieut. J. C. Cavan- 
augh and Lieut. R. R. Raymond, all of whom had had experience 
in installing and operating plants in connection with for fortifica- 
tions, was convened for the purpose of considering the applica- 
tion of electricity for furnishing light and power to the batteries, 
and to make such recommendations as would accomplish the 
desired results, and at the same time to prepare specifications 
which could be followed in all future work. Thus far, it must 
be understood, the emplacement lighting and the power for 
operating the ammunition hoists were alone considered, so that 
the c(mditions that such installations were designed to meet 
were : intermittent service, inexpert and non-continuous attend- 
ance, and exposure of the generator and switchboard apparatus 
to the moisture of the emplacements, since complete protection 
against all kinds of fire from a hostile fleet was advisable. 

While centralization was considered desirable, it was not to 
be carried beyond the limits within which the standard voltages 
of all parts of the system could be maintained with a reasonable 
expenditure of copper, so at some posts where the batteries were 
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considerable distances apart there might be two or more plants. 
The power-houses were to be in one of the batteries, if room were 
available, or in a bomb-proof structure built for the purpose and 
to be divided : for steam plants, into rooms for boilers, for 
engines and generators, and for accumulators ; for oil engines, 
into rooms for engine and dynamo, for cooling tanks, if required, 
and for accumulators. The oil engine has given considerable 
trouble where used, because the engine did not accommodate 
itself quickly to fluctuations in the load, and on account of the 
impossibility of securing men in the immediate vicinity compe- 
tent to take care of the engine and to make repairs in case of an 
accident or injury. Consequently, the steam plant was advo- 
cated. 

The considerations which guided this board in the mechanical 
and electrical details were stated as follows : » 

1. The greatest probability that the plant would be ready for 
service at any future time, having in view simplicity of design 
and freedom from deterioration. 

2. Uniformity of methods of operation and of methods of con- 
struction, so far as the latter involved the former. 

3. Economy of operation. 

4. Economy of first cost. 

5. High commercial efficiency. 

A vertical boiler and a generating set, consisting of a vertical 
high-speed engine direct-connected to a direct current, com- 
pound-wound, multipolar dynamo, the engine and dynamo rest- 
ing on a common bed-plate, were recommended for all future 
installations. Reserves v.^ere recommended in the form of 
acumulators and were to be installed in all batteries, of 6-inch' 
calibre guns or greater, their capacity to be determined by the 
lighting load only, without reference to the power load repre- 
sented by motor-driven machinery, as the hand -operating 
devices were in themselves a satisfactory reserve. Reserves for 
the batteries to the smaller guns were to be made portable. The 
reserves were to be distributed so that a single accident or injury 
would not disable both the generator and the reserves at the same 
time, and also in order that any injury to outside wiring leads to 
the central generating plant could not disable the reserves. 
Under these conditions, the reserves were distributed among the 
various batteries, the reserve for each battery being suflficient in 
capacity for the lighting load of the particular battery with 
which it was connected. 

Journal 4. 
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The accumulators were arranged so that they could be divided 
into two equal parts for charging in parallel and discharging in 
series, the voltage during both charge and discharge being regu- 
lated by means of rheostats. This arrangement has many ad- 
vantages for fortification work. No change is required in the 
normal voltage at the bus-bars, thus enabling the lights and 
motors to be operated while the accumulator is being charged, 
and in the central plant, all the accumulators may be charged at 
their normal rates, irrespective of their condition as to charge, 
without interfering with any of the motors or lights throughout 
the installation. The generators may be of a standard commer- 
cial type, a special winding for raising the voltage during the 
charging of the accumulator not being required. The danger of 
discharging the accumulator through the generator is reduced 
to a mininium, since the counter electro-motive force due to the 
accumulator in parallel is much below the normal voltage of the 
generator. The greatest disadvantage of this method of charg- 
ing is its low efficienc^% which, while a serious objection in com- 
mercial practice, is of less importance in fortification work. 
Glass jars were advocated as containers for the electrolyte, and 
these were to be placed on cushions made of hard rubber, so as 
to distribute the weight and prevent strains due to changes in 
temperature. 

While uniformity was considered desirable in all parts of the 
installation, the board was of the opinion that the identical ar- 
rangement and operation of all switchboards was so very desira- 
ble that it should be insisted upon in all future constructions. 
The chief requirements are a dry and clean situation, high insu- 
lation and protective appliances, and the reduction of the num- 
ber of manipulations required to the lowest possible limit. The 
board presented and recommended for adoption standard panels 
for generators and accumulators. A drawing of this type is ap- 
pended in Figs. I and 2. For each installation there are required 
one generator panel and as many accumulator panels as there 
are reserves, the generator panels to be installed in the power 
room and the accumulator panels with the reserves. The gen- 
erator panel is provided, in addition to the usual measuring in- 
struments, feeder switches, etc., with cut-outs and fuses to pro- 
tect the generator from over loads. The cut-outs arc designed 
to open with 25 per cent overload and the fu.ses to blow with 50 
per cent overload. The magnetic overload protection is in two 
separate instruments not to be operated simultaneously, so that 
one is free to act during the closing of a circuit, should a short- 
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circuit exist. One of the cut-outs is provided with an underload 
attachment, to protect the dynamo from the discharge of the 
accumulators. The accumulator panel is provided with a triple- 
pole, double-throw switch, making all the connections for charg- 
ing or discharging the battery, as is desired, and also to protect 
the generator on discharge from short-circuit by breaking one 
pole of its leads. Both ammeters are double-reading and on 
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charge each records the current in one-half the battery ; on dis- 
charge they are in series and both record the rate of discharge. 
The pilot lamps are connected across the bus-bars, and will not 
light up when the triple-pole switch is in position **Charge," 
unless the generator is in operation ready to charge the accumu- 
lator. 

In this system, a circuit of no volts is adopted for the lamps 
and motors, and the maximum drop in the installation of any 
single-gim battery is to be restricted to two volts, if practicable, 
thus giving a normal voltage of 112 at the bus-bars of the accum- 
ulator panel, from which the lights and motors are supplied. In 
the central plant, the voltage of the generator is limited to 115 
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volts, if practicable, to minimize the fluctuations of voltage at 
the accumulator busbars due to variations in loads, and the con- 
ductors from the central plant to the several batteries arc so 
proportioned as to jjive the same drop from the f^enerator to each 
of the accumulator panels when carryinj; the normal loads. 

Overhead wires were advocated wherever they could be ob- 
scured from the enemy's view, and for this purpose ordinary 
weather-proof wire with hijfh jfrade insulators on stout poles was 
advocated. If the conditions of the ground were such that an 
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aerial line could not be concealed from view, the cables were to 
be placed underground, carried in well-laid vitrified conduit at a 
depth suflleient to j^ive ample cover. The .specifications which 
resulted and which form a part of the report of this board will be 
found in Professional Papers No. 27, Corps of Enfrjneers. They 
have been refjarded as rather severe in their requirements as to 
boiler, generators, wire, etc., but in work of this character it is 
absolutely necessary that the best practicable types of machines 
be installed, for, as competition is required by law, it is better 
that the requirements be severe than that an interior plant be 
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forced for acceptance with the liability of failure at a most criti- 
cal time. 

Shortly after the issue of the report of this board and the stand- 
ard specifications, combined naval and land maneuvers were un- 
dertaken at Narragansctt Bay, R, I. The importance of the 
searchlight up to this time had not been fully appreciated, and 
though they were provided at the various defenses for the pur- 
pose of guarding the mine fields against a night attack, their use 




in connectinn with the 
tion. As a result of 
lights as an adjunct of 
was introduced. Fiil 
power not only for en- 
and this addition retju 
chines to meet the g 
quircmentsas laid dow 
In the two services no 
and the searchlight sc 



Fig. 3. 

batteries had received but little considera- 

thesc maneuvers, the necessity of search- 
defense was established and another factor 
ure plants would have to furnish sufl^cieut 

placement work, but also for searchlights 

ed an increase in the capacity of the ma 

reater demand. The conditions and re 

n by the board remained as yet unchanged 
w to be provided, the emplacement servict 
r\ice, there was this difference : electricity 



54 ELECTRICITY IN PERMANENT SEACOAST DEFENSES. 

was absolutely necessary for the operation of the latter, while 
in the former it was not essential, since lanterns could supply the 
lights and manual labor could work the ammunition hoists and 
the guns. 

Thus far, the plants installed were used for emplacement work 
only, the storage batteries were charged and discharged at stated 
intervals and, as noted above, the service was intermittent. The 
plants were in the hands of the Artillery Corps, and the officers 
desired to avail themselves of these plants for lighting their 
quarters and posts, thereby insuring, by their constant use, bet- 
ter care. As a result, the War Department authorized the use 
of such plants, if of sufficient size to do this work, by the Quar- 
termaster's Department when authorized by the Chief of Engi- 
neers, ^'provided that the needs of defense shall have precedence 
over post lighting or power supply in any case in which both 
uses are simultaneously desired." It was further ordered that 
in future, when funds permitted, the Engineer Department 
should construct such ducts, service wires, etc. , as might be nec- 
essary to deliver current to the buildings and to the exterior 
lights. The Quartermaster's Department was to wire the build- 
ings, furnish the exterior lamps and to supply all plants used for 
post lighting with the necessary materials and funds for their 
repair and preservation. A third service was thereby imposed. 

The Quartermaster's Department and the Artillery Corps de- 
sired for such lighting of posts low potential service throughout, 
mainly on the ground of simplicity and because of the character 
of labor that was to be employed in operating the plant ; a cen- 
trally-located plant, due consideration being had to protection 
against hostile fire, accessibility for supplies, etc ; that the plant 
be sufficiently large for doing all the wol-k connected with the 
fortifications, and alternately for post and building lighting (in 
other words, the larger of these two services would govern the 
size, assuming direct current machines to be used) ; that the 
generator unit be sub-divided, thereby providing*" two engines 
and generators, so that in case of injury to either half, the other 
would be available for the more necessary purposes ; and, finally, 
that all wires be underground rather than overhead, in order to 
reduce the cost of maintenance. With these additional services, 
the original conditions were changed, the whole subject required 
consideration anew and the matter was referred, by the Chief of 
Engineers, to a board of officers of the Corps of Engineers con- 
sisting of Major Smith S. Leach, Major vS. W. Roessler and the 
writer, to consider the entire subject from the new standpoint, 
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including' the wishes of the Quartermaster's Department and of 
the Artillery Corps in the matter, and to modify the require- 
ments as originally provided for fortification purposes as the new 
services necessitated. 

The fullest possible electrical demand at any military post will 
embrace, therefore ; 

1. Searchlight service. 

2. Emplacement service. 

3. Garrison service. 

And the engineer officer must design his plant for these three 
services. 

The searchlight service requires current for a number of 
searchlights to be used in conjuction wirh the batteries placed 
in their vicinity. The number and size of these lights for any 
particular post is definitely known in advance. 

The fortification service requires current for lights in the va- 
rious rooms of each emplacement, on each gun platform, in the 
range-finding stations ; current for power to work the motors for 
ammunition service, for traversing, elevating and depressing the 
guns and to operate a machine shop for minor repairs to the guns 
and carriages, and, finally, current for the recently adopted tel- 
autograph system connecting the range-finder stations with each 
other and with their respective batteries. 

The garrison service requires current for lighting the grounds 
and buildings, including barracks, quarters, hospitals, store- 
houses, etc., which may be in close proximity to the batteries or 
at considerable distance from them, depending on the size and 
configuration of the reservation. 

From an examination of a number of proposed projects, it is 
ascertained that the first and second of these services will, on 
the average, be of the same kilowattage or nearly so, and that 
the third will rarely exceed the same amount, in the majority of 
cases being less. The nature of the third service is not the same 
as the other two. The searchlights are to be operated only at 
night and can be operated only by electricity, and their continu- 
ous and perfect operation is a paramount exigency of the defense. 
Partial efficiency does not produce partial results. If the search- 
lights do not operate perfectly and continuously, they are of 
comparatively little use. The accumulator reserve alone is not 
satisfactory for this service, since a battery of reasonable size 
cannot supply the searchlights for more than eight hours, which 
might not suffice for making repairs. vShould any mishap occur 
to the generating plant, it is probable that the searchlights 
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would be put out of action. On account of these considerations, 
the board recommended that the generating plant, so far as the 
kilowattage was concerned, should be mechanically duplicated, 
boiler, engines and dynamos and, as a mechanical reserve is not 
always instantly available, in order that the searchlight might be 
kept in operation while the duplicate plant was being started, 
that the accumulator reserve should be made available for this 
purpose. It will be used a comparatively short time and an un- 
usual size will not be required. The emplacement service will 
be required only while the guns are in action actually, or simu- 
lated in drill. At such times, this is a convenience only, not a 
necessity, since non-electrical reserves are provided for handling 
ammunition and may also be arranged for lighting. An accumu- 
lator reserve is practicable for this service, since a battery of 
reasonable size may be made to supply the more urgent needs 
of the emplacements for several days, and its instantaneous avail- 
ability and its ease of subdivision are advantages over a mechani- 
cal reserve. Both searchlight and emplacement services are on 
a non-commercial basis, and economy of operation is a considera- 
tion of comparatively little weight. 

The garrison service will be required during the hours of com- 
mercial illumination and will be of constant service during 
peace, probably discontinued during war. Garrison service 
considered alone should have the same weight given to economy 
of operation as in commercial lighting, and the use of reserves, 
accumulator or mechanical, should be considered mainly from 
the standpoint of use. The conditions are changed when this 
service is connected with the other two in the same installation. 
Both mechanical and accumulator reserves are required for the 
emplacement and searchlight services, and they are available for 
the garrison service, their use in that service depending so far 
as may be upon economy of operation. Current used from an 
accumulator is very costly, and when the variations of load, cost 
of fuel and local conditions are known, a simple computation will 
show whether it is desirable to supply ihe current in the hours of 
light load from the accumulator or to nm the generator during 
the full hours of service. 

For supplying these three services, the central power station 
is now adopted, its location depending on local conditions, and 
it must be so constructed as to be proof against hostile fire. 
The vertical boiler, in most cases, must give way to a more 
efficient type ; horizontal engines must in some cases replace the 
vertical and they must be compound or condensing, depending 
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on the local conditions ; and the direct connection of the engine 
and generator, while still preferable, is not essential. The min- 
imum capacity of the generating plant should be twice the nor- 
mal demand of the searchlights, and, as stated above, should be 
in two equal, wholly independent parts, either or both of which 
may be subdivided as the local conditions indicate. Connections 
should be made to permit either part to supply the searchlights, 
giving complete mechanical duplication for this service by dis- 
pensing with the others. 

Great difficulties will at times be encountered in attempting to 
furnish adequate garrison service at reasonable cost by using 
direct current. This is also true when in any particular case two 
forts are sufficiently near each other to warrant the consideration 
of one plant doing the work of both, and these difficulties are to 
be overcome by the introduction of alternating current for gar- 
rison service. The condition is imposed that if alternating cur- 
rent be adopted for garrison service, it shall be supplied from 
the same plant that supplies the emplacement and searchlight 
services, which require direct current. 

The method suggested by the Board for consideration in the 
accomplishment of this result is by introducing a motor genera- 
tor into the garrison feeders, taking direct current from the 
generator and delivering alternating current to the line at i,ooo 
or 2,000 volts, according to the distance of the transmission. 
Static transformers, according to the usual commercial practice, 
will reduce the voltage to no for delivery to the lamps. The 
objections to this method are the cost and maintainance of an 
additional machine, the motor-generator, and the liability of 
derangement of the lighting system by irregularity or failure in 
its operation. The losses in the system will be those of the 
motor-generator, plus the line losses, plus the transformer losses 
at the other end. 

The same result, the supplying of direct and alternating cur- 
rent from the same plant, may be reached by the employment 
of a rotary converter instead of a motor generator. This ma- 
chine has but one set of coils, takes the direct current from the 
generator at no volts and delivers alternating current at 77 volts, 
with very slight losses. A special static transformer will be re- 
quired with the proper ratio to raise the voltage to that deter- 
mined upon for the line, and standard static transformers at the 
other end to reduce the voltage to no for delivery at the lamps. 
The losses in such a combination will be that of the converter, 
very small, plus the losses in the line and two static transformers, 
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plus the losses allowed in the line. The objection to an addi- 
tional machine applies here also. 

A third method was investigated as far as was possible in the 
time at the Board's disposal. It depends upon the employment 
of the same machine as the second method, but it is used in a 
different way. The rotary converter, instead of receiving and 
being driven b)' a direct current at no volts and delivering alter- 
nating current at 77 volts, may itself be driven by a prime mover, in 
which case it becomes an A. C. D. C. generator, giving direct current 
from the commutator at 110 and alternating current from the 
collector rings at 77 volts. Constructive conditions appear to de- 
mand that these machines shall be driven at a higher rate of 
speed than is possible with direct connection, and if this method 
be adopted, belt-driving follows as.a necessary consequence, but 
this is not considered a serious objection under the circumstan- 
ces of the new installation. With an A. C. D. C. generator, a 
special static transformer will be required to step up and stan- 
dard ones to step down, as in the second method. In this system, 
one machine is saved and losses will be about ten per cent, less 
than in the second method. The belt connection will require 
considerably more floor space than the engine type, and the only 
open question in this method is the effect of varying loads on 
the direct side upon the regulation of the alternating side, but 
as in the installations contemplated, the combined will rarely, if 
ever, occur, this question for fortification purposes becomes of 
secondary importance. 

The use of boosters where low-tension direct current is to be 
transmitted over a considerable distance, is worthy of considera- 
tion; not only is this true in connection with the garrison lighting, 
but also in charging the larger accumulators that the new con- 
ditions require. The accumulator reserves must be increased in 
size and be made of sufficient capacity to supply the searchlight 
service for one hour at a non-destructive rate of discharge, which 
the Board experimentally determined might be taken at four 
times the normal rate of discharge, or to supply the lighting 
load of the emplacement for eight hours at normal rate. The 
one of these conditions which called for the larger accumulator 
should determine the minimum size. 

Recent experience in heavy mortar firing leads to the conclu- 
.sion that the largest glass jars now made will be uninjured by 
concussion and may be safely used. So long as glass receptacles 
can be obtained in the market, they are to be preferred to any 
others, so as to facilitate the inspection of the elements. The 
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cells should be arranged as far as possible in sing-le tiers verti- 
cally and in sing"le rows horizontally. While this open arrange- 
ment is of distinct value and advantage, it is not sufficiently 
desirable to demand the construction of a larger room, if a 
smaller one already built is available. 

There appeared to be no good reason for changing the system 
on which the switchboards had been worked out. The proposed 
type of plant is to consist of duplicate generators for distribu- 
tion to searchlights and garrison buildings, in addition to em- 
placements. The two generators are supposed to be egual in 
capacity to the normal load, with overload capacity sufficient to 
take care of the variations, the second generator being provided 
as a mechanical reserve. The generators are under no circum- 
stances to be operated in parallel, since each being the mechanical 
reserve for the other, they should not be exposed to a common 
danger; but, with their circuits kept separate, arrangements are 
proposed for working them in combination in case the demand 
exceeds the capacity of one, each, when so working, to take care 
of a distinctive part of the load. What is required, therefore, 
is, first — so to modify the generator switchboard that it shall 
permit either of the generators to supply current to several of 
the accumulator panels, permit one to supply certain feeders, 
and the other to supply certain others, while making it impossi- 
ble to throw them both simultaneously on the same line; and 
second — to modify the accumulator panels as may be necessary 
to provide for such of the requirements of the garrison and 
searchlight services as are not met by the type previouly adopted. 
The restriction as to parallel working applies only to such units 
as are duplicated for reserves; if one of these be again divided 
for economy of operation, or for other reason, the two parts may 
be operated in parallel on a common panel. 

It is proposed to provide each half of the generating plant 
with its own panel, carrying the measuring and indicating in- 
struments and safety devices required for its operation, and 
about one-half the feeder switches. The two panels set side by 
side will form the generator switchboard. The bus-bars will be 
placed sufficiently out of alignment, so that each pair can be ex- 
tended across the other ])anel, connecting with the distributing 
switches thereon, but not with any other apparatus. The feeder 
switches will be double-pole, double-throw to operate on either 
set of busses. They should be provided at the hinge with a 
spring holding them firmly in the neutral position, to permit of 
mounting them vertically instead of horizontally, which will 
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greatly reduce the space required and simplify the connections. 
A single motion will throw any feeder on to either of the gener- 
ators, or from one to the other. Either generator may be 
operated on any circuit, or on all of them, and both may be 
operated together, each supplying any desired circuits, but it is 
not possible to connect the two generators on the same circuit. 
A diagram showing two such panels is appended. Fig. 4. 





Pig. 4. 

Where the number of circuits to be operated is so large that 
the generator panels do not afford convenient space for mounting 
the feeder switches, the latter may be placed on a separate dis- 
tribution panel. This arranjifcment is also shown on the accom- 
panying drawing. Fig. 5. 

Two cases not covered by the type accumulator panel must be 
provided for. The first is to operate the searchlight from the 
generator while the accumulator is discharging. This may be 
done by using a double-throw switch for the searchlight circuit, 
connecting with the busses in one position, and the other with 
terminals branched from the generator leads at their entrance 
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on to the board. By such an arrangement it will be found 
possible in many cases of long transmissions jjTfatly to reduce 
the size of feeders using the accumulator exclusively for supply- 
ing lights, and throwing into line a portion of the large drop 
which occurs in charging accumulators and running searchlights. 
The second case will arise if the maximum garrison load is 
greater than the capacity of the generators and it is desired to 



Fig. 5. 
put on the accumulator in parallel to take the peak. This case, 
it is thought, will seldom arise, and should be regarded as ex- 
ceptional. The desired arrangement may be made by connect- 
ing the right-hand terminals 2 and 3 of the lower blade of the 
triple-pole switch through a single-pole switch conveniently 
placed. When the extra switch is open, the generator and 
accumulator cannot be put on busses at same time. When the 
extra switch is closed and the priple-polc switch thrown to the 
position of discharge, the generator and accumulator will be in 
parallel on the busses, and their joint capacity will be available, 
The regulation of voltages under these circumstances will re- 
quire constant and expert attention, and such attention should 
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give reasonable security from the dangers which the break 2-3 
in the generator leads was designed to obviate. Fig. 3 shows 
the proposed modifications of the type panels. 

Considerable difficulty has been experienced in the use of 
metallic rheostats from corrosion, overheating and mechanical 
derangements, and the Board suggested for the consideration of 
local engineer officers the advisability of substituting water 
rheostats for metallic ones for handling large main currents. 
The principal requisites of a water rheostat are non-corrosive 
plates, preferably carbon, with closely regulated motion to con- 
trol both the distance from each other and their immersion in 
the liquid, w hich should be pure water slightly acidulated. The 
degree of acidulation will exercise a marked influence in the 
resistance of the rheostat, and may be utilized with advantage 
in that respect. Such a rheostat should be placed where fumes 
can escape easily to the air and the material for its replenish- 
ment should be kept close at hand, available for instant use, with 
an arrangement to operate it from the usual position at the 
switchboard. A water rheostat well constructed and in good 
working order will give closer regulation than can be obtained 
from metallic resistances arranged in steps. 

The original specifications required for all cable laid under- 
ground, conductors of soft annealed copper 989^ pure, covered 
by an approved insulation 5^32" thick and protected by a lead 
sheating ^/' thick, with a saturated fibrous covering over the 
lead. The insulation must be sufficient to stand a potential of 
3,500 volts intermittently applied, and the resistance must not 
be less than i,ooo megohms per mile, when tested after twenty- 
four hours in sea water and after one minute's electrification. 
With the larger size of cable that is made necessary by the ex- 
tension of the service, these resistances cannot be obtained with 
the specified insulations, and the new conditions can be more 
satisfactorily met by the use of the standards adopted in com- 
mercial practice, especially for battery purposes and search- 
light load, and the Board has so recommended. Aerial wires 
are also hereafter to conform to commercial practice rather than 
that required by the standard specifications. 

In general, the use of aerial mains and branches for garrison 
lighting, in conformity with the prevailing practice of low 
potential current distribution in all but the largest cities, is 
regarded as feasible in cases where underground mains would be 
unduly expensive. Their exposure to rock splinters, shrapnel, 
rapid-fire and machine gun projectiles, is not regarded as a 
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serious objection to their use in this service, since any severed 
mains, beinj;' easily accessible, can be repaired if necessary. Nor 
is the exposure of such lines to the view of the enemy regarded 
as a weighty objection, except in so far as the lines and poles 
mij^ht disclose the position of the power-house, the location of 
which 'would otherwise remain undetected. This difficulty is 
easily overcome by the use of underground conduits in the im- 
mediate vicinity at the generating station. Mains for search- 
lights, motors and emplacement lighting should be placed in 
underground conduits wherever they are not concealed from 
view of the enemy, or where concealed aerial lines would not be 
reasonably well protected by intervening obstacles from shrap- 
nel, rock splinters and machine and rapid-fire projectiles. The 
depth at which the conduits should be placed to secure the desired 
protection depends upon the nature of the ground and the 
configuration of its surface, and cannot, thcrefoie. be defined 
in specific terms. In general, it may be said that the depths of 
the conduits should be greater on ground sloping downward 
toward the enemy than on level ground, and greater on level 
ground than on a surface sloping downward toward the rear. In 
the horizontal area within which the heavy projectiles against a 
fort may be supposed to fall, the depth of the mains should, if 
possible, be greater than the probable vertical penetration of the 
heaviest projectiles, but they can safely be placed at a less depth 
along stretches of ground against which no heavy fire is likely 
to be directed. Possible interruption of garrison lighting over 
aerial mains by storms is believed to be less likely to occur than 
in commercial plants in the same locality, where mains arc usual- 
ly of much greater length than those required on a military 
reservation. 

In the matter of lamps, the incandescent type is used for 
fortification lighting, and care is taken to secure lamps that will 
give a suitable distribution of light in all directions, which is 
not done by all lamps on the market. For the lighting of the 
grounds, the Quartermaster's Department has adopted and in- 
stalled incandescent arc lights recjuiring 480 watts each. 

The motors used for ammunition service are to be of the com- 
pletely enclosed type, practically moisture and dust proof ; to 
conform to the adopted voltage, and must be so arranged as to 
be easily and quickly detached from the hoists, permitting opera- 
tion by hand in case of accident ; otherwise, this part of the 
service is in an experimental stage. Trial is being made in some 
of the defenses about New York with worm gearing and spur 
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gfearing, and a special type is being made by the Elicott Machine 
Company of Baltimore to do similar work in Boston. Abso- 
lutely safe action in raising and, more particularly, in lowering, 
projectiles is very essential. These motors are supplied and 
installed by the Engineer Department. The Ordnance Depart- 
ment has contracted for motors to traverse, elevate and lower 
the guns, and two designs arc to have a trial before a standard 
type is finally adopted. One is being constructed by the General 
Electric Company and the other by the Sprague Electric Com- 
pany. Descriptions of the details of motors for this service are 
not taken up here, for it is understood that these will be ex- 
plained and discUvSsed in other papers. 

From what precedes, it is readily seen that the conditions 
.under which the first Board worked out its problem are materially 
changed. Intermittent service is replaced by continuous service 
owing to the introduction of garrison lighting. Inexpert and 
non-continous attendance, under present conditions, can no 
longer obtain, much as it maybe desired by the Quartermaster's 
Department. Excessive moisture, due to condensation, is no 
longer to be dreaded because of the heat given by the generat- 
ing plant. Simplicity of design and uniformity between the 
plants at the different stations, so very desirable, if not essential, 
since from the nature of the service army officers must be in 
control and changes of station from time to time seem necessary, 
is no longer possible, and every engineer officer in charge of 
fortifications must work out his own problem to suit his own local 
conditions, adhering to direct current throughout, if economic 
considerations permit, since those who are to have charge and 
operate the plant so desire. 

Starting with the desire to light the emplacements, the appli- 
cation of electricity in connection with the permanent defenses 
has grown so rapidly and is applied for so many different pur- 
poses that it is difficult to foretell where the end will be. To the 
question of simple lighting is added the problem of furnishing 
power for the ammunition service, as a labor-saving device only, 
since ammunition can be supplied to the gun much more rapidly 
by hand than the gun vService requires. Next comes the garrison 
service. Then we learn that motors are to be introduced for 
traversing, elevating and lowering the gun, machine shops to be 
built and operated by electricity for the use of the ordnance ex- 
perts, telautograph systems to be installed by the Signal Corps 
for transmitting ranges and azimuths rapidly to the guns and, 
finally, it is learned that arrangements are to be made for firing 
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the guns from the battery commander's station by electricity, 
current for all of which purposes is to be obtained from the cen- 
tral plant installed by the Engineer Department. 

If, in the future, this advance be continued, it may not be long 
before even the transfer of ammunition will be made by electri- 
city from the magazines and shot-rooms to the gun direct and 
the gun loaded and laid by the same means. There will then 
remain only the proper control in the battery commander's 
station to have all the work done without the aid of the enlisted 
man, the latter being needed only in case of a breakdown to any 
part of the system; in short, all that we will have to do will be to 
press the button, the electrical engineers and manufacturers 
having attended to all the rest. 
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PROFESSIONAL NOTES. 

ARTILLERY MATERIAL. 

Armor, Projectiles and Military BKploeivea.' 
BV Captain CHARLES C. JAMIHSON, Okdmance Depahtuimt, V. S. A- 

Twenty-five miles froni New York the Jersey coast ends abruptly in the 
highlands of Navasink, an isolated group of hills forming' the highest point on 
the Atlantic coast south of Maine, The coast line then swings sharply to the 
westward, approaching by a gradual curve the narrows, seven miles from the 
southeni point of Manhattan Island. Prom the highlands Sandy Hook pro- 
jects due nortli about six miles, as it intended by nature for the location of 
the outer bulwark of our nation's defense at this point. The entire Hook is 
now controlled by the government. 

The firing battery of the proving ground lies to the northeast, with the east 
half of the Hook for land targets, and the sea for fire at greater ranges. Here 



Sandy Hook Proving Ground, N. J. 

every gun that goes into the land service receives its test of five pr(ie)f rounds. 
Every lot of powder is subjected to ballistic test, and every lot of projectiles 
roust, before acceptance, pass two of its nuniber chosen at random, through 
the best steel plates. In short, all material, and every propiBsed device for 
war receives at the hands of trained experts a thorough test. 

The work in which the officers and men conducting these tests are engaged 
is not without its danger, and premature e^iplosions in the last ten years have 
resulted in the death of two oflicers and upwards of a score of men. 

The history of the struggle between projectiles and armor which lately 
ended in the complete victory of the projectile probably for all time, has cov- 
ered a period of forty years, beginning during our own civil war. The guns 
• Reprinted with permlsBioa, fr 
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jq use at that time were low power, smooth bore gune, Rring spherical cast 
iron shot antf shell at low velocities, about one-third of that obtained by mod- 
ern guns, The armor of the period was simple wrought iron, but this was 
amply sufficient to prevent penetration, yielding only by the racking and 
breaking of the bolts after continued pounding. With the changes from 
smooth bore tn rifled guns, and from spherical to elongated projectiles of cast 
iron with chilled points, penetration was complete. It then became necessary 
to provide a harder surface for the armor, and the result was the compound 
armor with its steel face welded by special processes to a wrought iron back. 
When this armor was struck by the projectiles of the period, they were broken 
into fragments against its face, .but, due to the different elasticities of the 
metals in the armor, the steel tended tu separate from the backing, and con- 
tinued firing resulted in the breaking of theface, exposing the easily perfor- 
ated wrought iron back. 

Experiments in Italy, and later, in 1878-9, at the United States Naval Prov- 
ing Ground, demonstrated the superiority of the all steel plate, which has 
passed thniugh various stages of improvement from the first hard plate which 
yielded by breaking, to the soft one which yielded by punching with improved 
projectiles, and this in turn through the Tresiddcr and Harvey processes to 
the present Krupp plate of superb quality. 



The Tresidder process consisted simply in heating one of the faces of the 
plate to the critical temperature and then cooling it rapidly by forcing jets of 
ice water against this face. The Harvey process goes a step further. Plates 
of special composition are buried in sand, or clay, leaving one face exposed. 
The exposed face is covered with pulverized charcoal, weighted with fire 
brick, and the whole plate raised to a cherry-red col<)r, at which temperature 
it is kept from four to fifteen days, depending on the thickness of the plate. 
This process increases the percentage of carbon <m the face of the plate to a 
considerable depth. The plate when withdrawn from the furnace is cooled . 
by the Tresidder process, giving an extremely hard face with a tough back. 
thus increasing the efficiency of the plate about twenty percent. The Krupp 
process is practically an extension of the Harvey both in treatment and com- 
position, and has so improved upon it that the six inch Krupp is nearly the 
eqttivaleat of an eight inch Harvey plate. 
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The change from wrought iron to steel for armor, necessarily led to the 
abandonment of cast iron shot for those of steel, and these, later, were made 
of special composition and subjected to treatment under various formulae. 

Modem seacoast projectiles are divided into shot and shell, for all g^uns ex- 
cept the mortar, which uses shell only. The word **shot" originally meant a 
solid projectile, but in the chilled cast iron and the forged steel shot it was 
found that a cavity gave a stronger projectile by removing internal strains, 
and facilitating treatment. The primary idea was to use the shot without 
explosive to attack the heavy armor, following with shells against the broken 
plates and lighter armor. The later explosives developed, however, are suf- 
ficiently powerful to break these shot into many fragments, and they are ac- 
cordingly used as shells. 

The conditions of acceptance of projectiles at present are that two from a 
lot shall pass through the prescribed thickness of plat? without cracking or 
material deformation, the thickness of the plate depending upon the size of 
the gun ; those for the twelve inch being a seven -inch nickel steel plate with a 
striking velocity of 900 feet per second for armor-piercing shell, and a twelve 
inch face-hardened plate with a striking velocity of 1475 feet per second for 
shot. These velocities are just sufficient to insure penetration, and make the 
test the severest possible against this thickness of plate, as a shot which will 
fail at these low velocities will penetrate perfectly well wnthout breaking if 
fired at a higher velocity. Mortars are short guns designed for firing at angles 
from forty -five to sixty-five degrees elevation, and are intended for use against 
the decks of ships. The armored decks of ships, which lie practically below 
the water line, are four and a half inches thick, and the requirement for the 
test of twelve inch deck -piercing shell is, accH)rdingly, that they shall pene- 
trate this thickness of plate at an angle of impact of sixty degrees, about that 
which may be expected in service. In this case the shell does not pass through 
in the line of impact, but swings up normal to the surface, with the result that 
failure most often occurs by breaking about midway back. 

Simple or soft nickel steel plates may be attacked by uncapped projectiles, 
though against these the later form of cap -projectiles are more efficient. 
When penetration occurs in this plate the face of the plate rolls back around 
the hole until it somewhat resembles the petals of a flower ; the shot, when re- 
covered, is to the eye apparently perfect, but caliper measurements show that 
the shot has shortened with a corresponding increase in diameter. 

The points of uncapped projectiles were often broken by the face-hardened 
plates, thus preventing penetration. This difficulty has been overcome by 
covering them with soft steel caps which are held in position by a lip forced 
into a groove formed around the projectile about three inches back of the 
point ; this cap supports and assists the point of the projectile, but more par- 
ticularly, upon impact it causes the whole face of the plate to dish, so that the 
plate is just ready to yield by the time the point of the projectile has passed 
through the cap. In hardened plates the skin formed by special treatment, 
flakes off around the hole, causing dangerous flying fragments which frequent- 
ly show a fine amorphous structure, similar to the effects of frosted silver. 

But, though your projectile will penetrate the plate, it is relatively harmless 
unless detonated by a proper explosive for a shell filler. Until within a few 
* years black powder was the explosive universally used both in gun and pro- 
jectile. With the change from low to high power guns, and trom iron to 
forged steel projectiles, this pQwd^r failed as a shell filler, because too sensi- 
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tive to shock and too weak to break the shell into sufficient fragments, failing 
to rupture the armor piercing shot under the most favorable conditions. 

The discovery and development of a proper explosive has been a difficult 
problem, which also involved the parallel development of a proper detonating 
fuse, in itself a problem presenting many obstacles. 

Two systems of attack against armor have been proposed ; first, the exterior 
detonation of large masses of high explosives in thin walled shells of various 
types ; second, the penetration of the plate by the projectile with detonation 
of the explosive in rear. This last has been the object sought by the Ord- 
nance Department through fourteen years of continuous experimentation. In 
1888 General Abbott as a member of a special board began his experiments 
on the strength of explosives by detonating given quantities in earth, and 
measuring the craters thus formed. The resulting formula; are still accepted 
as standard. The work at first was necessarily slow as the field was new, and 
methods and implements had both to be devised. 

During this period the whole field of explosives has been covered and not a 
few new ones have resulted from the search for one that would satisfy the 
difficult and contradictory conditions. Twenty-five approximately passed 
through the preliminary tests and were subjected to the firing tests. Among 
the earlier ones, was amonite m 1S92, now interesting particularly because of 
its composition, which is almost identical with one recently presented and 
exhaustively tested under the name of Thorite ; Emensite, in 1895, seemed so 
promising that a fifteen inch smooth bore gun was rifled and special projec- 
tiles made for its test. The projectiles weighed loaded 1,600 pounds and con- 
tained 500 pounds of Emensite. The gun was totally destroyed upon firing, 
and Emensite was adversely recommended. Experiment with fine-grained 
smokeless powder as a shell filler gave similar results in the twelve inch mor- 
tar, opening it up until the rear end back of the point of rupture looked like 
an immense tulip, and one of the steel hoops breaking at one point was 
straightened into a simple steel billet. Similar results were obtained from 
the same explosive in the seven inch howitzer, the breech of the piece being 
completely destroyed, while the block lodged between an eight inch rifle and 
its carriage. 

Gun-cotton, as one of the most stable and best known explosives, was 
thoroughly developed, as by varying its form and the percentage of contained 
moisture, its sensitiveness could be largely controlled. But if enough water 
were used to render it sufficiently insensitive to shock against the plate, it 
could not be completely detonated by- the fuse. As the best of the earlier ex- 
plosives, however, it was officially adopted, pending further experiments. 

In 1898 the requirements for a satisfactory explosive were formulated by 
the Department, and are as follows : 

1. The explosive must be chemically stable, and not subject to deteriora* 
tion in store. 

2. It must be of convenient form for loading into shells, and the loading 
must not be attended by special danger. 

3. It must be sufficiently insensitive to withstand the shock of discharge 
from the gun, and the tremenduously greater shock of impact against the plate 
of the prescribed thickness, for example, a twelve inch plate, when fired in a 
twelve inch armor piercing shot. 

4. Finally, it must be completely detonated after passing through the plate, 
by the service detonating fuse. 
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The tents for chemical Rtabtlity and sensitiveness are now made in the labo- 
ratory Frankford Arsenal, Philadelphia, where the energy required to deton- 
ate a given quantity uf explosive under constant conditions is measured in 
foot pounds. 

Another test is for fragmentation, made by putting the shot in sand or the 
explosive chamber, and detonating the fuse electrically. This gives a com- 
parison of the relative force of the explosives, and singularly enough the two 
most powerful are also the most insensitive to shock. The principal explo- 
sives in order of power as developed by fragmentation tests are black gun 
powder. Thorite, rend-ruck, gun cotton, Maximite, and Explosive D. The 
number of fragments varies from four or five in the black powder Co as many 
as seven thousand for Maximite when detonated in the twelve inch armor 
piercing shell. 

A third test to which explosives are subjected, is that of firing unfused shells 
filled with the explosive, against plates of varying thickness to determine the 
a plate that can be penetrated without detonation due to shock, the 



Gun Cotton Fragmentation, Twelve Inch A. P. Shell. 

n requirement being n seven inch pliite for a twelve inch armor pierc- 
ing shell. Of ail explosives tested two only, Maximite and Explosive D, have 
successfully passed this requirement, arid these have been successfully fired 
through twelve inch face-hardened plates when used in the twelve inch armor 
piercing shot. 

'i'he plates in these tests were backed with limbers but without sand, to de- 
termine the results under the m(«t difficult conditions. The projectiles pene- 
trated the plates, exploding in the plates and absolutely destroying the entire 
The eitpliBiives were accordingly adopted for use in the army 
it rifles. 

Various devices have been designed for safely firing sensitive explosives 
from high power guns. The Isham diaphragm shell is perhaps the best of 
these. The-shell is cast steel, with a spindle running from point to base and 
diaphragms cast at intervals of five inches, which with the spindle and walls 
divide the interior cavity into ten rings. The pressure on the base of a long 
column of explosive, necessary to produce the acceleration required in a high 
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power gun, frequently produces heat enough to detonate the exgilosive. The 
idea of the diaphragms in the iHham shell is to shorten the column of explo- 
sive and thus reduce the pressure below the danger point. This was success- 
fully accomplished, but there are many objections to the method. Any 
imperfection in the casting may allow entrance of gas from the gun. The 
method of loading the ten compartments through holes in the exterior walls 
of the shell is necessarily laborious, and any portion of the exceedingly sensi- 
tive explosive used, remaining in the threads of the filling-holes, might cause 
detonation, and, finally, the efEect,"! produced by this shell upon the plate were 
not equal to those produced by the service projectile without explosive. 

Competitive experiments to determine the comparative effects were made 
in i3q9. A twelve inch Harveyised plate was so placed that it made an angle 
of forty-five degrees v^ith the axis of the gun, the most favorable position tor 
a shell of this class, for upon impact the shell detonates, and that half towards 
the plate is forced against it by the detonation while in normal impact its en- 
ergy would be dissipated parallel to the face of the plate. The shell \a this test, 



Fragmentation of Twelve Inch A. P. Shell by Maximite. 

with its charge of 129^ pounds of e;iplosive gelatine, was fired with a striking 
velocity of eighteen hundred feet per second- The plate weighed eighteen 
thousand pounds, so that the striking energy of the projectile weighing one 
thousand pounds was sufficient to give the plate a velocity of one hundred feet 
per second. The shell upon impact detonated, while the rear end was in 
front of the right half <)t the plate ; the plate, as a result, was rotated round 
the middle support of the back, and sliding along cm its edge fell upon its face 
seventeen feet from its original position. The plate itself was recovered but 
slightly injured, being dished about two inches in the middle and showing in- 
cipient cracks along its ri^ht edge. A second shell containing 130 pounds of 
explosive gelatine was fastened against the uninjured portion of the plate 
and detonated by the service fuse. Upon recovery after this, test the plate 
was found to be still intact and capable of very considerable resistance. 

For the test of the service projectile all conditions were, as far as possible, 
identical, except that a twelve inch armor-piercing shot capped, but without 
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explosive, replaced the Isham shell. Up to this time there was no record of 
impact against face.hardened plate at angles greater than 21 degrees from 
the normal. The result was extraordinary : The projectile bit into the plate 
to a<lepth of eight inches, and carrying away the supports, moved the plate 
bodily back into the sand two feet, at the same time breaking it in halves ; 
the projectile itself was broken into fragments, one remaining upon one of the 
pieces of the plate. Thus the destructive effect of the service shot without 
explosive was greater than that of the Isham shell under exceedingly favor- 
able conditions. 

The last and most interesting experiments with devices of this class were 
those made with Gathmann shell. 

•*The history of these experiments is most interesting, because 

''I. The Gathmann Company clearly defined what their shells and gun 
would do ; 

•*2. The Navy and War Department asserted that these results could not 
be produced ; 

'3. Congfress appropriated ample funds for the experiment ; 
'4. Many tests and experiments were made, all su.staining the position of 
the experts, and the final tests were made under conditions absolutely Rfuar- 
anteering completeness and fairness ; 

"5. The results absolutely demonstrated two facts, first, that the Gathmann 
gun and projectile are practically valueless as instruments of war ; second, 
that the regular army twelve inch gun with its armor-piercing projectile 
charged with the latest army explosive, is the most destructive weapon ever 
devised." 

The first experiments with this system were at the Naval Proving Ground 
under an appropriation made by Congress in i S96. The projectiles were tested 
by firing from an eight inch muzzle loading rifle, from an experimentxil twelve 
mch rifle, and by explosions against armor plates. 

In the first firings from the twelve inch rifle, the shells were filled with water, 
an4 three out of four broke up in the gun. The shells were then strengthened 
and a roimd was fired with a shell loaded with 307 pounds of gun cotton and 
35 grains of fulminate in the fuse. This shell exploded in the gun completely 
destroying it. Three subsequent rounds were fired in the eight inch rifle with 
shells charged and fused, but in none of these was the cotton detonated. The 
explosion against plates produced no material damage, and the report was 
against the system. 

In i8y8 an allotment was made by the then Secretary of War, from the war 
emergency fund, for experiments at the Army Proving Ground. The type of 
projectile presented was one having the body of less diameter than the bore 
of the gun, with an expansion band in front ; the base which carried the fuse 
was a sliding piston with three radial lugs for centering it, the theory being 
that the gases would pass round the body of the shell to the expansion band, 
and the piston base acting on the saturated gun cotton would result in an equal 
interior pressure so the walls could be made very thin, thus carrying a large 
charge of explosive. Four shells of this type loaded with gim cotton were 
fired against a nickel steel plate ten inches thick, four feet wide and eight feet 
long. After the fourth shot the plate was found bn)ken in two fragments, — a 
result that could have been obtained by a single round from an eight inch ser- 
vice rifle using an armor piercing shot with no explosive. As result of these 
and subsequent experiments this type of fihell was abandoned and a new type 
devised. The second type differs but slightly from the service projectile. 
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The front bearing portion of the shell is placed at the center of gravity. From 
this point forward, by a gradual taper, the diameter is reduced from twelve 
to ten inches, ending in the ordinary ogive. The claim advanced was that 
this form o( projectile greatly reduced the resistanct of the air and thus made 
it possible to use thinner walLs for the shell with increased charge of explosive. 

Congress made two appropriations for the test of this type of shell ; first, 
one of f7S,uuo to build an eighteen inch gun, and then one of $55,000 for the 
construction of targets. The gun built under this appropriation was a low 
power gun of large calibre, differing in no essential particular from the service 
gun, except in the diminished thickness of walls. The projectile for this gun, 
of the second type described, weighed loaded about 1 ,840 pounds ; the service 
projectile for a gun of this calibre would wei}{h 4.400 pounds, with the result 
that the Gathmann projectile could be given high initial velocities with low 
pressures, but the velocity would fall off very rapidly as the range increased. 

The targets used were similar in all respects, and actually represented a 
section of the latest type of battleship, but the structures themselves lacked 



Twelve Inch Plate After First Gathmann Shot 

the support of the adjacent armor plates and of the skin, frames, beams and 
decks that go to make the whole structure of a ship. It was concluded, how- 
ever, that the targets were sufficient to make C()nclusive deductions as to the 
effect upon a battleship. 

Round I ; A Gathmann projectile weighing 1834 pounds, including 497 
pounds of wet gun cotton, struck the center of the plate with a velocity of 
1650 feet per second, corresponding to a range of 1.700 yards. The energy of 
impact due to the mass of the projectile, was 34,610 foot tons ; the gun cotton 
detonated on striking the plate ; the plate was dished In the center one and 
one-half inches in the major axis and one-half Inch in the minor axis and 
slightly Haked at the point of impact, otherwise it was uninjured. The back- 
ing and the frames behind the backing were uninjured, except for the shear- 
ing of a tew rivets. Had this shot struck the belt armor of a battleship, it 
would not have endangered the vessel. 

Round a:. A Gathmann projectile, weighing 1839 pounds, including 507 
pounds of wet gun cotton, struck the right center of the plate with the same 
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velocity and ener^ as before, detonating on impact. The effects on the pUte 
and structure were similar to those of the first shot. The right hand edge was 
moved to the rear, and the whole structure moved tlyrteen inches to the right, 
some of the frames were slightly buckled. 

It being evident that neither of these rounds would so have injured a ship 
as to endanger its buoyancy, it was decided to tire a third shot at point blank 
range in order to determine if it were possible to inflict any damage whatever 
upon the plate by this system of attack. 

Round 3: A Gathmann projectile, weighing 1840 pounds, including a 
charge of 514 pounds of wet g;un cotton, struck the left center of the plate with 
a velocity of 1970 feet per second, corresponding to point blank range. The 
striking energy was 49,500 foot tons As a result of this shot there was a ver- 
tical through crack eight feet distant from the point of impact extending 
through a row of bolt holes and through the place struck by the preceding 



Twelve Inch Plato After Third (ialhmann Shot. 

round. In other respects the effect on the plate was as in former rounds, the 
backing and the skin plates behind it were slightly displaced, the bottom left 
hand side of the plate was shoved back four feet and the whole structure ro- 
tated to the left about thirty degrees. It is evident that had this shot struck 
the belt armor of a battleship it would have resulted in no injury t<) the interior 
mechanism, its armament, or its personnel, and would not have seriously 
menaced its buoyancy. 

Round I : A twelve inch arm or- piercing shot weighing 1001 pounds and 7 
ounces, including ig pounds and 7 ounces of Explosive U,, struck the center 
of the target with a velocity of iSoo feet, corresponding to a range of 4400 
yards, with 32,500 foot tons striking energy. This shot penetrated the plate 
and detonated in rear. The backing, the skin plate, the frames, and coffer- 
dam plates were completely demolished in line of impact ; the crater formed 
in the sand butt in rear of the structure measured 15 by 6'/, feet. Pieces of 
the plate and projectile passed through the structure, through the butt, and 
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ere recovered from i;o to aoo feet in rear. It is evident that this shot would 
ave seriously affected the structure and armament of a ship. 
Hound a : A twelve inch arm or -piercing shot weighing 1006 pounds with 
fenty-three pounds of Maximite, struck the right center with the same 



Twelve Inch Plate After First Service Shot, 

velocity and energy as before, detonating in the plnte and completely wreck- 
ing the right hand hand portion 1 it demolished the frames behind the armor 
and the plates of the cofferdam. 



Rear View of Twelve Inch Plate After Second Service Shot. 

Round 3 ; A twelve inch armor -piercing shell weighing 1,045 pounds, 
eluding sixty pounds of Explosive D.. struck the lower left hand comer w 
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a velocity of a.073 feet perBecond, corresponding to a range of 1,880 yards; 
the energy was 31.100 foot tons. The shell penetrated and detonated in the 
plute i the plate was completely wrecked, and the backing, frames, bea^s. 
and cofferdam plates of the structure demolished. An opening four feet wide 
by eight fet-t long was made through the plate ; one large fragment about two 
by two and a half feet was hurled through the target and through the butt, 
being recovered 135 feet in the rear of it. 

The Act of Congress required that at least ten shot should be fired at the 
structure fnim the army rifle, but the annihilation of the structure by three 
shots made it impracticable. It may be said in this connection that the des- 
tructive effect of the twelve inch army rifle surpasses anything hitherto ob- 
tained from any gun so far as records show. 



Front View of Twelve Inch Plate After Third Service Shot, 

The report of the Board conducting these experiments bore this indorse' 
ment from the Chief of Ordnance : 

"Respectfully submitted to the Honorable, Ihe Secretary of War : As this 
test has afforded the first occasion for demonstration to others than the officers 
of the Ordnance Department who have been concerned in their development, 
of the power of the explosives used with the twelve inch army rifle, it appears 
pertinent to invite attention to the cardinal points of the achievement, namely : 
The development of an explosive sufficiently insensitive to be fired with safety 
from high power guns with full charges. 

"Sufficiently insensitive to withstand the shock of impact against heavj- 
armor pUtes. 

■'Sufficiently powerful to produce as great a shattering effect as desired. 

"The development of a detonating fuse which is capable of being fired with 
Safety from high power guns with full charges, which is sufliciently powerful 
to realize the full force of the explosive, which, set in action by the impact of 
the projectile, produces detonation after suflicient delay to insure penetration 
and the greatest destructive effect both upon and behind the plate.'' 
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New Designations for Smokeless Powders and Explosives, 

Austro-Hungary. 

Smokeless Powder s.^Oi liate some new smokeless powders have been issued 
for the Austro-Hungarian service, principally tubular powders (Rdrchen- 
pulver) also called macaroni powders, and new designations for them have 
been recently adopted. The following table gives the list of powders in use, 
with the former and new names. 

It may be useful to give first, however, a few general remarks on the table. 

Each powder is characterised by its form, by a fraction and by a date of 
adoption. The different forms are the following : 

Discs or wafers {Scheibchenpulver) ; 
Cylinders or cords (Cylinderpulver) ; 
Plates (Plattchenpulver) ; 
Tubes or macaroni {Rorchenpuiver) : 
Bands or ribbons {JBandpulver). 

The numerator and denominator of the characteristic fraction represent 
the smallest and largest exterior dimensions of the grain in millimetres. Thus 
in the lamellar or plate powders, the numerator represents the height of the 
grain, and the denominator, the length of the side ; in the macaroni powders, 
the numerator gives the exterior diameter of the tube, and the denominator, 
the length of the tube. 



FORMKK 

Designations. 



New Designations. 



Remarks. 



Powders for small arms [Nitrocellulose (SchiesswoUpulver)]. 

Rifle powder, M.92 . Disc powder, °'Vj mm. | 

I Disc powder, ®-Vi mm., M. 97c. 1 For magazine pistols, 

I (Repeiirpisto/en), 
Blank cartridge I Blank -cartridge disc powder, I 

rifle powder °'V, mm. | 

Disc sporting powder, No. II, \ Fur revolver cartridges, 

ijfagd- yin^ Scheibenpulver). \ M. 98. 
Cannon powder [Nitrocellulose and nitroglycerine (Sprfengolpulver)]. 



2 mp. M. 93. 

2 mm. M. 95 

3 mm. M. 95. 
5 mm. M. 95. 
7 mm. M. 95 



10 mm. M, 95. 



Cylinder powder, V^ mm. 

M. 93. 
Plate pow^der, */, mm., 

M. 93. 
Plate powder, '/, mm., 

M. 93. 
Plate powder, V^ mm., 

M. 93. 
Plate powder, V^ mm., 

M. 93. 
Plate powder, "^'^ mm., 

M. 93. 
Plate powder, V^, mm., 

M. 93. 
Plate powder, V4 mm., 

M. 97b. 
Ribbon powder, %,q mm., 

M. 97. 

Ribbon powder, 7,^ mm., 

M. 97. 
Macaroni powder, ^l^ mm., 

M. 97. 



For field guns, M. 'V,p. 

For siege and position 

artillery. 
For siege and position 

artillery. 
For siege and position 

artillery. 
For siege and position 

artillery. 
For siege and position 

artillery. 
For mortars, cal. 24 cm., 

M. 98. 
For 9 cm. steel shells, 

M. 95. 
For shells M. 98 of the 

7 cm. guns, L/42. 
For shrapnel and canister 

M.98 of the 7 cm. guns 

L/42. 
For blank cartridges, 15 

cm. M. 97. 
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Former 
Designations. 



New Designations. 



Remarks. 



Macaroni powder, ^^^q mm., 

M. 97. 
Macaroni powder, 'V.^,^ mm., 

M. 97. 
Macaroni powder, ^V,^ mm., 

M. 97. 
Macaroni powder, 'Vjjj mm., 

M. 97a. 
Macaroni powder, ''V,,, mm., 

M. 97a. 
Macaroni powder, ^^'^^ mm., 

M. 97a. 



For 12 cm. cartridges. 

For 12 cm. cartridges, 

L/40. 
For 1 5 cm. naval guns. 

For 28 cm. coast guns, 

L/35- 
For 30.5 cm. coast guns, 

L/40. 

For 24 cm. coast guns. 



Explosives* — Ordinary projectiles are charged with black powder [Ammon- 
pulver M, 90 ajid M, 96 'V^^ //////., ammonium nitrate, charcoal, sulphur, etc.). 
The high explosives are the following : 

Ordinary dynamite, Nos. o, I., II., II. a, Il.b, and III. ; 

Heavy friable dynamite, Nos. I. and II. ; 

Dynammon* ; 

Wetterdynammon ; 

Ecrasite (nitrocresylate of ammonia) ; 

Nitrocellulose (designated by the strength of nitrification.) 

—Revue iVAriillerie^ September 1902. 

New Explosives and Powders in Italy. 

Captain Anton Cascino of the Italian artillery, instructor at the military 
school at Modena, has written a book under the title of ** // tirOy gli esploswi e 
le armi^\ which, intended as a text-book for use in this school, and particu- 
larly on explosives which have been adopted in the Italian service, gives some 
information well worth noticing. Some extracts are here given : 

rERTITE. 

The picric acid compound adopted in Italy for explosive shell has received 
the name Pertite. Pertite is produced by the action of concentrated nitro-sul- 
phuric acid on phenol [Cf^fff^.O H) : 

the free water being absorbed by the sulphuric acid. 

Properties. — Pertite crystallises in needles of a bright yellow color, and has 
a very bitter taste. It is soluble in cold water in the proportion of i : 160, and 
colors the latter an intense yellow ; it is yet more soluble in warm water and 
most soluble in ether and benzine. It readily attacks metals, forming picrates, 
and melts at 122.5, w^hich is one of its most marked characteristics for purity. 
Even at ordinary temperatures vapors are given off, only in the smallest 
amount, it is true, which increase with a rise of temperature. Small quanti- 
ties of pertite can, with great care, be warmed up to 200° without dangerous 
results. It undergoes thereby a shght decomposition and becomes black ; 

• VAtmeeblatt, No. 5 of 190a, states that the field howitzers in practice flring^ fired projec- 
tiles charged with a rather powerful explosive, in regard to which secrecy has been bo well 
maintained, that even its name is not well known. It was called at first dynamttton^ while 
at present its name might be ammonal. The new product may have a picric acid base like 
ecrasite. 
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brought suddenly up to 300°, it explodes violently. It is generally slightly 
poisonous. The vapors and dust of pertite cause violent sneezing, and when 
inhaled for some length of time, prove injurious to the health. 

Its physical state (crystalline) is also an advantage as regards stability ; rel- 
atively large variations in temperature cannot affect it in this state, so that it 
is not liable to freeze like dynamite and similar preparations. Pertite does 
not readily absorb moisture. It is stated that when immersed in water it does 
not lose its explosive properties. 

Pertite has an explosive force which is equal to at least that of an equal 
weight of charge of nitro- cellulose ; in view, however, of the great density 
which is obtained by compressing the latter in projectiles, the greater effect 
of equal masses compared to pertite is easily understood. As a matter of 
fact, the density of fused pertite is 1.70, while that of nitro-cellulose in cakes 
is 1. 10 to 1. 15. 

The equation according to which the reaction of the picric acids in explosion 
takes place, is not yet known. If the following is taken 

2(C^H^{N0^f.H0) r= 3C(^, + 8 CC? -f C-^tH+ 6iV, 

there results from the laws of thermodynamics that every kg. of pertite pro- 
duces 750 calories, whereby a volume of gas is developed which, reduced to o** 
and a pressure of i atmosphere, is equal to 829 1. with a theoretical pressure 
of about 1 1 ,000 atmospheres, if the explosion ensues according to that for a 
unit volume. This data is to be confirmed, however, by experiments. 

Pertite when exploded causes white ( ? ) clouds of smoke. The explosion, 
however, is incomplete, as thick yellow fumes develop which are caused by 
the volatization of a part of the pertite ; the ground over which this takes 
place appears to have been painted yellow. 

In order to test the insensibility of pertite charges to blows or shock an ex- 
periment was made in which four charges were fastened to a table and fired 
at with a 6.5 mm. magazine rifle M.91 at a distance of 25 m. Four shots 
struck and shattered the charges without causing any explosion of the pertite 
or setting it on fire. Other experiments go to show that of all known explo- 
sive substances, black powder not excepted, pertite is least sensitive to blows 
or shocks. 

Free in the open air pertite bums quietly, without exploding, if not more 
than 8 to jo kg. are ignited, as otherwise the great heat developed and the 
increasing effect of the gases cause an explosion. The pertite charge with- 
out fuse (for reasons of safety) can be considered as an entirely inert 
substance. 

Enclosed in hollow projectiles with walls offering some resistance, pertite 
explodes even from the mere effect of some energetic impulse (the explosion 
of quick-burning p)owder) ; the use of a 2 gm. explosive capsule, however, and 
the insertion of a detonating charge of pulverized picric acid in a steel envel- 
ope has been found more suitable. 

Use. — Pertite can be used as well in the conglomerate form (agghmeraziotte)^ 
obtained by melting and then moulding it, as also in the pulverized and com- 
pressed form. In such cases, the density varies between 1.70 for the fused 
pertite and 1.3 to 1.5 for the compressed. The rapidity of combustion also 
depends on the form in which it is used, the former exploding less rapidly 
than the latter, from which it follows that the work performed in the latter 
case is more wholly confined to the moment of explosion. This property of 
picric acid is made use of in Italy by inserting pulverized picric acid as a 



8o PROFESSIONAL NOTES. 

detonator between the moulded mass and the 2 gm. fuse capsule. In ex- 
plosive shell, pertite is melted and the poured in, or else pulverized and then 
compressed. The first method is the one most commonly adopted. 

—Schwiizreische Milii&rischg Blatter^ October, 1902. 

Field Guns at the Instant of Firing. 

No description could give one such a clear idea of the fundamental impor- 
tance of having a carriage which absolutely does not move due to recoil, as 
the comparison "by sight" does of the manner in which the various kinds of 
field gun carriages behave when the piece is fired; that is, a field gun carriage 
of former construction with rigid trail-spade, a gun with elastic trail-spade 
and one with recoil on the carriage. The illustrated review, Ueberall, has 
published three illustrations representing these three types of guns at the mo- 
ment of firing ; that is, at the instant when the violent shock of recoil is man- 
ifested. These photographs are herewith reproduced. 

Fig. I shows a field gun with rigid trail-spade. The latter is firmly imbedded 
in the ground, and as the piece is on hard ground, the spade holds the car- 
riage when the shot is fired. This is fully shown in the photograph. How- 
ever, the force of recoil necessarily must act in some manner, and its effect is 
plainly seen on the piece and the forward part of the carriage ; the latter 
rears, that is to say, it rises from the ground to fall back afterwards more or 
less exactly in its initial position. The piece must be laid again after each 
round which takes more or less time depending on the greater or less amount 
of loss of aim. The rapidity of fire is diminished accordingly. 

The field gun with elastic trail-spade, shown in Fig. 2, constitutes a decided 
improvement on the preceding carriage. Here also the piece is shown at the 
moment of firing. The spade, at first inclined to the rear, biting into the 
earth, has rotated about a hinge -bolt, and the trail has recoiled a proportion- 
ate distance. Simultaneously the spade has compressed a column of springs 
placed between the cheeks of the carriage. The expansion of these springs 
then returns the piece to its first position. The smoothness end ease of work- 
ing of the elastic trail-spade is shown by the position of the 3rd cannoneer who 
can place himself immediately behind the trail, without fear of being hurt by 
the recoil. It is no longer a question here of a "jump'* of the piece. The 
movement is shown in the photograph by the blurred appearance of the 
wheels and carriage. 

Finally, Fig. 3 shows a field gun recoiling on the carriage at the moment of 
firing. 

The gunner is seen seated on a seat attached to the trail, from which posi- 
tion he manipulates the sighting apparatus, while the gun recoils. The gun 
passes by his right shoulder which is protected by a standard fixed to the 
cradle. 

The lower carriage rests absolutely immovable so that the two other can- 
noneers can remain on their places immediately near the gun and behind the 
trail as sho^vn in the figure. This permits the repointing and the reloading of 
the piece to be accomplished while the gun is returning **in battery'\ The 
interval between two rounds is determined, then, solely by the time necessary 
for recoil and the return into battery of the piece alone. 

— Internationale Revue fiber die gesammfen Armeen und Flotten^ Supplementary 

December, 1902. 
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DRILL REGULATIONS, MANEUVERS AND PRACTICE. 

Manual for the lo-inch and la.inch B. L. Rifles. 
Arranged by Captain S. C. VESTAL, Artillery Corps. 

The manual is arranged for th'e lo-inch B. L. rifle on disappearing carriage, 
model 1896, in an emplacement provided with ammunition lifts. 

Parts in italics are additional, and apply only to the lo-inch B. L. rifle on 
disappearing carriage, model 1894, in an emplacement provided with ammu- 
nition lifts. Parts in heavy face type are additional, and apply only to the 12- 
inch B. L. rifle on disappearing carriage in an emplacement provided with 
ammunition lifts. Parts enclosed by vertical lines ll are explanatory or are of 
occasional use only. Effort has been made to arrange the drill in natural se- 
quence, and, as far as practicable, to assign definitely to every man his par- 
ticular duties. 

POSTS. 

Gun commander, sergeant, two yards in rear of breech, facing it. 
Gunner, corporal, or private duly qualified, on sighting platform. 
Breech detail, 4 privates, Nos. i, 2, 3 and 4, in line, immediately in rear of 
breech, facing it, and in the following order from left to right ; Nos. 4, 2, i and 

3. 

Elevating detail, 2 privates, at elevating hand- wheels, facing them ; No. 5 
on right. No. 6 on left. 

Traversing detail, 2 privates, Nos. 7 and 8, at traversing cranks, in front of 
them, facing from parapet ; No. 7 on right. No. 8 on left. 

Charge detail, 4 privates, Nos. 9, 10, 11 and 12. Nos. 9 and 10 opposite mid- 
dle of tripping bars, one yard outside of carriage, facing it, No. 9 on right. 
No. 10 on left ; Nos. 11 and 12 opposite muzzle in loading position, facing gun, 
and in line with Nos. 9 and 10, respectively. 

Supernumeraries, 2 (4) privates, Nos. 13 and 14, near parapet facing from 
it, outside of Nos. 11 and 12. N08. 15 and x6, near parapet, facing it, outside 
of N08. 13 and 14. 

SERVICE OF AMMUNITION. 

The ammunition detail consists of an ammunition sergeant and 8 (10) pri- 
vates. 

The ammunition sergeant inspects cartridge room, shell room, ammunition 
lifts, shell-tongs, and trolleys ; exercises general supervision over supply of 
ammunition ; and, assisted by one private, fuses shell, when required. 

The cartridge detail, 2 privates, uncases cartridges, puts empty cases to one 
side, and places sections of cartridges on shelves of truck. 

The shell room detail, 2 (4) privates, operates trolley and shell-tongs, and 
places shot on truck. 

The lift detail, 2 privates, operates lift, runs empty truck off and full truck 
on lift. 

The platform detail, i private, opens and shuts doors to lift, operates chock 
of lift and runs empty truck on lift. 

EQUIPMENTS AND STORES. 

One range scale, i difference chart, i sight, i electric firing machine, 3 sleeves, 
2 buckets containing oil and hand sponge, 1 bore sponge, i chamber sponge, 
I rammer, i prop, i primer pouch, i primer key and wire, i lanyard, 1 loading 
Journal 6. 
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tray, 2 traversing cranks, 2 tripping bars, i funnel, i oil measure containing 
oil, and i wrench. 

The detachment being in two ranks in rear of the gun emplacement facing 
the piece, to prepare for drill (or action). 

The gun comhiander commands : i. No. — , prepare for drill (or action). 

2. No. — , EXAMINE GUN. 

I. No. — , PREPARE FOR DRILL (or ACTION). 

The gun commander carries out range scale and difference chart and places 
them on shelf or table near dial telegraph or telephone. 

The ammunition sergeant conducts his detail to the magazine, sees that 
each membc^r of it is informed as to his duties, inspects the magazine, lifts, 
etc., and prepares to supply ammunition. He sees that all projectiles sent to 
the gun are carefully cleaned. 

The special details go to their stations, examine the instruments to which 
they are assigned, and make necessary adjustments. 

The reserve takes station wherever directed by the gun commander. 

The gunner forms the gun detachment, and commands : call off. Each 
number of the detachment in succession, beginning with No. i, caUs distinctly, 
the, number to which he has been assigned. 

The gunner then commands : procure stores. 

The gunner carries out sight and places it on sight standard. 

Nos. I, 2 and 3, assist one another in putting on the sleeves. No. i carries 
out lanyard and prop and Hring machine, if used, and places them convenient 
to the breech, on the side opposite the ammunition lift. No. 2 equips himself 
with primer wire and carries out loading tray, and places it convenient to the 
breech. No. 3 carries out two buckets containing oil and hand sponge and 
places them convenient to the breech. 

No. 4 carries out rammer. 

No. 5 carries out bore sponge. No. 6, chamber sponge, and place them on 
prop. 

Nos. 5 and 6 carry out retraction ropes and i>lace them on loading platforms 
out of the way, 

Nos. 7 and 8 carry out traversing cranks and place them on worm shafts on 
their respective sides. No. 8 attends to traverse crank clamp. 

No. 9 carries out tripping bar and places it on hooks on right side of chassis ; 
also funnel and oil measure containing oil for filling cylinders and places them 
convenient to his post out of the way. 

No. 10 carries out tripping bar and places it on hooks on left side of chassis; 
also wrench for filling plugs and places it convenient to his post. 

No. 14 equips himself with primer pouch and primer key. 

2. No. — , EXAMINE GIN. 

Nos. I and 2 remove breech cover, and Nos. 11 and 12 muzzle cover; fold 
them and place them out of the way. 

Nos. I and 2 open breech. No. i operating rotating crank, and No. 2 trans- 
lating roller. No. 2 clears vent. 

When necessary to use the punch, the gimlet, or the reamer to clear 
the vent, it should be introduced from the mushroom head end of the 
vent. 

The gunner examines sight, inspects bore, chamber, breech box, breech 
block, and breech mechanism. If necessary, Nos, i, 2 and 3 clean same* 
Nos. I and 2 then close breech. 
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Nos. 9 and 10 remove filling plugs ; if necessary, fill cylinders and replace 
plugs. Np. II passes funnel and oil measure up to No. 9 if called for, and re- 
places them. 

The filling plugs of both recoil cylinders should be removed if any 
filling is to be done, to avoid the formation of an air cushion. 

The gun commander tests the elevating and traversing gear, the level of 
the traverse circle, and the telephone and telautograph. 

TO LOAD AND FIRE. 

The gun commander commands : 

I. No.—, LOAD, 2. . No.—, PREPARE TO TRIP. 3. No. — , TRIP. 4. No.— , 
FIRE. 

I. No.—, LOAD. 

No. I disengages one of the wires of the firing machine, if used. Nos. i 
and 2 open breech. No. 2 clears vent, removes pressure plug, hands it to gun 
commander, and puts in new plug for next round. No. 14 removes old primer, 
and after the vent is cleared, inserts new primer and screws it well home, 
while the breech is yet open.* 

When pressure plugs are used, the gas check and screw threads 
should be covered with lubricant. 

If necessary to clean bore and chamber. No. 4 brings up bore sponge, 
and assisted by Nos. i and 2, sponges bore ; while the sponge is being 
withdrawn by Nos. i and 2, No. 4 brings up chamber sponge, and ex- 
changes it with No. I for bore sponge, replaces bore sponge, and, if the 
piece is to be loaded, bnngs up rammer and exchanges it for chamber 
sponge, replaces chamber sponge, and returns to rammer. Neither 
sponge need be used with smokeless powder. With other powders the 
chamber sponge, dampened, not saturated, should be forced through 
the powder chamber after each discharge. 
No. 3 washes breech box and breech block with hand sponge soaked with 
oil, cleaning gas check, gas check seat, mushroom head, block threads, and 
wipes surfaces washed. 

No. 2 seats loading tray. Nos. 11, 12 and 13, bring up truck, place it in 
position at breech, and chock wheels. No. 4 brings up rammer. 

Nos. I, 2, 3, 4, 9, 10, II and 12, (15 and 16) take hold of rammer handles on 
their respective sides with hands nearest rammer, Nos, i and 2 nearest the 
breech. No. i places rammer head against base of projectile. At the com- 
mand : RAM, given by No. 2, the projectile is forced into the chamber until 
its base is about thirty inches beyond loading tray. No. 13 removes truck 
from breech. 

No. 2 commands: home ram. At the first command, the numbers at the 
rammer take a firm hold ; at the second, all working together, send the pro- 
jectile home with all force possible. All quit the rammer except Nos. i and 2, 
who withdraw it. No. 2 quits rammer, receives section of cartridge from No. 
9, and inserts it in the breech. Nos. i and 2 place head of rammer against 
section, push it home without unnecessary force, and withdraw rammer. No. 



* Much time and trouble would be saved, and danger avoided, if every gun equipped for 
firing with electric primers of the type now in use, were provided with two double binding 
posts to attach the connecting wires to the primer wires. The screw heads and the bodies 
of the posta should be covered with insulation. Between rounds the binding posts could be 
left on the ends of th9 connecting wires ready to be attached, in the twinkling of an eye, to 
the primer wires, 
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I passes it to No. 4, who replaces it. No. 2 receives rear section from No. 10, 
inserts it in breech, and pushes it forward by hand so that its base barely 
clears gas check seat. Nos. 11,12 and 13, return truck to lift. 

No. 2 removes loading tray. Nos. i and 2 close breech. No. i passes lanyard 
hook, or wires, to No 2. and then coils them in such a way that, as the gun 
runs up to the firing position, they will run freely. No. 2 hooks lanyard in 
eye of primer, or connects wires. 

2. No. — , PREPARE TO TRIP. 

Nos. 9 and 10, assisted by 11 and 12, engage the tripping bars against the 
lever end of the pawls. 

3. No. — , TRIP. 

The pawls are released by a quick, hard jerk on each bar, and should be 
held released until the ratchets have passed below their upper ends. Nos. 9 
and 10 replace tripping bars. 

If the gun fails to run fully up to the firing position, Nos. 9 and 10, as- 
sisted by Nos. II and 12, force it up the remaining distance, using the 
tripping bars in connection with the fulcrums on the forward ends of 
the chassis rails and the ratchets under the outer clips of the top car- 
riage. 

Meanwhile, the g^m has been aimed or laid approximately during the load- 
ing by the gun commander and gunner in Cases*II and III, the gun comman- 
der giving the elevation, the gunner, the azimuth ; by the gunner alone in 
Case I. When aimed or laid accurately, the gunner commands : ready. 
AH step clear of the recoil. No. i tautens the lanyard, or connects wire with 
firing machine. 

4. No.—, FIRE. 

No. I gives the lanyard a strong, quick pull, or presses steadily down upon 
the handle of the firing machine, until the lower end of the bar strikes. 

After firing, the gun commander immediately commands : load. The 
men quickly resume their posts and duties. 

TO BRING THE c;UN FROM THE FIRING TO THE LOADING POSITION. 

The gun commander commands: i. No. — , man the retraction gear 

2. No. — , HEAVE. 3. No.—, HALT. 

I. No. — , MAN THE retraction GEAR. 

Nos. 1 1 and 1 2 go to the traversing cranks. No. 1 1 raises pawl. Nos. 3, 4, 
5 and 6 pull out the retraction chains on their respective sides. Nos. '1 and 2 
mount chassis and receive ends of chains {or ropes) from Nos. 3 and 4, and at- 
tach them to hooks on gun levers. No. 1 1 takes m the slack. Nos. 9, 10, 1 1 
and 12 (15 and 16), assisted by 7 and 8 if necessary, man retraction cranks, 
Nos. 9 and 10 on the outside. 

2. No. — , HEAVE. 

The men at the cranks heave the gun back to the loading position. 

3. No.—, HALT.' 

No. 1 1 lets out enough slack to enable Nos. i and 2 to take the ends of the 
chain off lever hooks, and all resume their posts and duties. 

TO CEASE FIRING. 

The gun commander commands : No. — , cease firing. No, 2 unhooks Ian- 
yard or No. i disconnects oije wire ^t firing machine. 



PROFESSIONAL NOTES. 85 

TO REPLACE STORES AND FORM DETACHMENT. 

The gun commander commands : i. No, — , replace stores. 2. No. — , 

FORM DETACHMENT. 

I. No. — , REPLACE STORES. 

Each number replaces the stores that he provided. The gun, magazine, 
and storerooms are properly secured. 

2. No.—, FORM DETACHMENT. 

The detachment is formed in proper order in rear of the gun emplacement 



Gunnery. 

Captain E. G. Waymouth, Royal Artillery, has recently returned from ser- 
vice at Hong Kong and makes the following statement (over his signature) : 

Guns were 4.7-inch. 

Automatic sights. 

Target 60 feet long by 6 feet high. 

Target towed 12 knots, with winding-up arrangements that can increase the 
speed to 20 knots, average 17 knots. 

Zigzag course steered, making the range vary between 11 60 yards and 3000 
yards. 

Height of battery 78 feet. 

Pedestal mounts. 

Watkins (patent) sight, Government monopoly. 

2 guns, 25 shots each gun, time 2 m. 5 s. 

50 shots, about 40 hits. 

WARSHIPS AND TORPEDO BOATS. 

Operations of French Submarines. 

Considerable interest attaches itself to the various exercises in attacks 
which have been practiced during 1902 by French submarine boats. 

The French are the principal exponents of this type of naval element and 
have devoted great attention to it, having by far the greatest number of sub- 
marine boats, and in consequence greater experience. France relies upon 
this type of craft as a strong element of coast or harbor defense, and while the 
result of the attack of the Gustave Z^cU may appear to furnish sufficient 
ground to justify the faith held in the submarine, nothing but practical expe- 
rience in war can definitely decide its absolute value. 

England, (iermany, and Russia are developing the submarine, but very 
little information is obtainable concerning the progress in the two last-named 
countries. 

At Cherbourg the submarines Morse and Algerien and the submersible Si- 
rem attacked the turret ship Bouvines while the latter was riding to a buoy in 
the harbor. The boats left the harbor under water and the Bouvines was to 
repel their attacks by gun fire as they rose to the surface to fire their torpedoes. 
The Algerien was put out of action. The other two boats fired their torpedoes, 
fitted with exercise heads, before they were observed on board the Botwines, 

Similar experiments were made by the Norval^ Morse y and Francois against 
the torpedo gunboat Cassini^ as the latter, forewarned, was entering the port. 
The Cassini was hit by torpedoes from all three of the boats. The Francois ^ 
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however, remained so long above water before discharging her torpedo it was 
adjudged that in actual combat she would have been destroyed. 

The Amiral Trehouart was likewise successfully attacked as she was en- 
tering the harbor. 

On January 7, 1902, there was a general attacking drill with the Morse, 
Francois^ Narvaly Espadon^ and Triton against the Bouvines^ Amiral Tre- 
houart^ and Cassini, 

The first two guarded the west entrance to Cherbourg, the other three the 
east entrance, with the Francois north of the breakwater. The Bouvines and 
Cassini entered from the westward. The Bouvines was hit by the Morse at 
100 meters, but the Cassini escaped the Narval on account of her speed. She 
was, however, hit by the Francois. 

The Amiral Trehouart destroyed the Triton by gun fire, but was later hit 
by the Espadon. The TViA?*. had been obliged to rise to avoid a fishing boat, 
and thus exposed herself to the fire of the Amiral Trehouart. 

The French papers lay great stress on the fact that these drills took place 
during the stormy winter season and therefore speaks much for the seaworthi- 
ness of the boats. 

Their tactics seem to be attacks against ships lying still in the water, or to 
wait for ships moving in narrow passages. 

Perhaps the most interesting attack was that of the Gustave Zidi off Ajac- 
cio during the naval maneuvers of 1901. 

The Zidi left Toulon for Ajaccio in tow of a Government tug. Upon near- 
ing Ajaccio the tug was dismissed, the Zedi lying on the surface of the water 
to wait for the enemy. Upon two cruisers leaving their anchorage the Zidi 
sank, but later rose to the surface, and seeing the battleships still at anchor, 
and having in the meantime approached the battleships, took bearings for an 
attack. When the battleships began to move the Zidi again sank, and as the 
Charles Martel passed over the submarine a torpedo was fired into the Mar- 
teL In rising, after having successfully attacked the Martel, the Zidi was 
nearly run down by the Jaureguiberry, 

Accounts vary as to Ajaccio being considered an impregnable port, and 
consequently of ships at anchor there being relieved of the necessity of a 
lookout for such attacks. 

It is intimated that the commander-in-chief of the maneuvers indirectly 
warned the squadron of the possibility of an attack by the Zidi. The pres- 
ence of the Zidi seems to have been unsuspected until she discharged her 
torpedo. 

The submarine left under her own power for Toulon, arriving there in safe- 
ty at an average speed of 8 knots. 

This attack seems to have been made from below the surface. All the re- 
ports of the previous attacks speak of the boats rising to the surface to dis- 
charge their torpedoes. This would indicate the slight value of the periscope. 

— Notes Nan'al Prog[resSi 1902. 

The Most Powerful Battleships of the Principal Powers, now Being Con- 
structed, or Designed to be Built. 

If it were desired to set forth clearly what may be called, perhaps somewhat 
pretentiously, the philosophy of recent naval constructions, it seems that one 
phrase would suffice and that phrase would be ; the pursuit of the offensive. 
What are, in fact, the characteristics of these recent battleships compared to 
those of former design, if they are not greater speed and more powerful 
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artillery ? Every country according to its inclination, its traditions and more 
especially its budget, has given a different solution of the problem set before 
it ; but all are finally imbued with the true principle of naval warfare, and of 
all war, namely that to win, one must prepare to attack rather than prepare 
for defense. 
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Italy. — It is Italy who formerly with the types Dui/io, Italia^ and Re Um- 
ber to ^ indicated the line of greater speed and. great concentration of fire. 
True to her policy, she launched in 1901 the Bendetto-Brin and the Regina 
Margheriia, the speed of both of which is 21 knots* and the aggregate.calibert 

* Brasaey gives 19.5 knots.— Ed. 

t We shall designate by "aggregate^caliber" the caliber of a fictitious gun having as di- 
ameter the sum of the calibers of all the guns of the ship but not including calibers less than 
3-inch. Thus the Benedetto- Brin has four xa-inch guns, four 8-inch, twelve 6-inch and six- 
teen 3-inch. It has. then, an aggregate-caliber of : 

(4 X w) + (4 X 8) -f (la X 6) -f (16 X 3) ^ MO inchea. 

This eminently simple way of measuring the power of the main armament seems prefer- 
able to others, perhaps more exact, because it leaves out all hypotheses more or )ess the 
subject of controversy. 
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200 inches. In the three new units of the Vitiorio-Emanuele type, the speed 
is 22 knots and the aggregate-caliber 156 inches, although the displacement, 
due undoubtedly to economical reasons, has been reduced from 13,500 tons of 
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the Benedetto- Brin to 12,650 tons. This caliber is somewhat small ^compared 
to 200 of the preceding class. It is because the Vittoru^Emanuele is a battle- 
ship of the same nature as the Rt^publique or the Duncan. Her armor protec- 
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tion is of a high order, und one can but admire the concentration oE fire that 
has been secured in this new warship. 

Germanv. — Germay rests satisfied with speeds inferior to those being ob- 
tained in Italy. Strategical reasons limit her in regard to large displacements. 
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The offensive power of her battleships, in which the artillery is admirably 
g^ronped, is not without being affected thereby. The IVilUlsbach class (five 




battleships launched in 1900-1901) have a speed of 19 knots, an aggregate-cali- 
ber of i86.4inchesandadisplacenient of 12,000 tons. The new type (six battle, 
ships) will be of 13,000 tons displacement, with armor pnHcctiim identical 
with that of the WitUUback. It will have a speed of 19 knots and its aggre. 
gate-callber will be 205.4 inches ■ ' 
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Unitkd Status — In the United States large displacements'' have been reno- 
lutely adupted. The five battleships of the Virginia type now being builtare 
uf 14,900 tuns and the ships of the new design will be 17,381 tons displace- 
ment full load. The Virginia has a speed of ig knoLi and the new type the 
same. But, while the Virginia has an aggregate-calibur of 320 inches, the 
new type will have 254 inches. 




Enc LAND.— England's last three battleships. King Edward VI/, Common- 
■uiialth and Dominion are of :6,si» ions displacement. Their speed is iB.s 
knots and aggregate-caliber iga.B inches. They do not constitute a very 



marked advance on the battleships Queen and PMBW-oy-Wa/M, launched in 
190Z. with a displacement of 15, 000 tons, speed t8 knots, and aggregate-caliber 
of 16B inches. The six battleships of the [ircceding class (type Duncan) had a 
displacement of 14,000 tons, an aggregate -caliber of only isCi inches, and as 
compensation, a speed uf 19 knots. Considering the displacement, these 
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figures are not very remarkable. Restrained by her traditions and her spirit 
of conservBtiEn], England has not yet followed the younger navies in their 
broad conception of the offensive. 




Japan. — The ships of the Natiuse type have about 15,000 tons displacement, 
speed of 19 knots and an aggregate-caliber of 193 inches. This ship is, per- 
haps, the best example in way of compromise of the many conditions and re- 
quirements that make the design of a battleship such a delicate problem. 
Nothing is sacrificed in it. 




Russia. — It is not the same in Rus!;ia, where speed is openly neglected. 
The Borodiao class (7 battleships) do not exceed iS knots. This is a marked 
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advani;e on the designs prior to 1895 which had only 16 knots, but it is small 
with respect to the efforts that other countries are making, especially when it 
is considered that the disp1ai;ement has increased: 13,600 tons. The aggre- 
gate*caliber is 180 inches. As to the Kuiaz-PotemkiH-Tavrilchesky, launched 
in 1900, with a displacement of 11,480 tons, its aggregate -caliber is 186 inches, 
but i\s speed is absolutely insufficient, 17 knots. 

Km*i PotemkinTavpltdMaler 




eOROOINO RUSSIAN BATTLESHIP, 0.9X1 TONS 

Fkanck.— In her naval constructions, France for a long time seenis to have 
considered but one thing ; the defensive. Of the former types of her battle- 
ships, the Charles Marlel and the Saint Lotiis are examples of the sacrifices 
made for protection, the aggregate-caliber of the C/iarleH Martel being only 
8g.6 inches. Commencing with the Suffren, France finally decided on having 
great concentration of lire, and with the six ships iif the R^publiqui type she 
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has goDe far ahead in the pursuit of the offensive. Her new battleships for 
their displacement of 14,865 t<)ns have an aggregate caliber of 163.8 inches 
but their speed is only 18 knots. The Charles Starttl launched in 1893, gave 
iS knots, and the new battleships to be launched in 1903 will not have more. 
— Aritiee el Mariiit, November :6, igos. 
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The New International Encyclopaedia. Volume I. New York : Dodd, Mead 
A Company. 1902. 

The work before us is a true encyclopaedia in every sense, an adequate and 
satisfactory work of reference, an ideal informer on all important subjects in 
which the world is interested. It combines the best elements of the three 
leading encyclopaedias of the day, namely, the Encyclopcedia Britannica^ 
Laroiisse and Brockhaus* Conversations-Lexikon^ and avoids their defects. 

The editors have studied their subject carefully, and have considered the 
advantages and disadvantages of the methods employed in the three types of 
encyclopsedias above referred to, noting their defects as popular works of 
reference, and selecting such of their attributes as appear best to fulfill the 
purposes of an ideal encyclopaedia. 

These essential attributes are accuracy, comprehensiveness in scope, lucid- 
ity and attractiveness of presentation, practical convenience of consultation 
and proper illustration. 

The character of the men selected as editors is a guarantee of the excel- 
lence of the work. The editors-in-chief are Professor D. C. Gilman, L.L.D., 
President of Johns Hopkins Untversity and of Carnegie Institution, Professor 
H. T. Peck, Ph.D. and L.H.I)., Columbia Uuiversity, and F. M. Colby, M.A., 
New York University, all men of world-wide reputation and extensive experi- 
ence and knowledge. 

Among the contributors may be mentioned Professor Winship of Harvard 
University, Professors Waller and Cross of Yale University, Professors Wood- 
berry, Kemp, (lottheil, Giddings, Cushing, Baker and Bailey of Columbia 
University, Professor Abbott of Dartmouth College, Professor Frothingham of 
Princeton University, Professors Hall and Loeb of New York University, Pro- 
fessors Ames, Brooks and Howell of Johns Hopkins University, Professor 
Brumbaugh of the University of Pennsylvania, Professor Hobbs of the Uni- 
versity of Wisconsin, Professor Griffis, Imperial University, Tokio, Japan, 
Professor Church, North -Western University, Professor Paton, Wesleyan Uni- 
versity, Professor Howard, Leland Stanford Jr. University, Professor Abbe, 
U. S. Weather Bureau, F. S. Allen, L.L.B., Chief Editor of Webster's Inter- 
national Dictionary, Russell Sturgis, fiiditorial Staff of the Century Dictionary 
and of Webster's International Dictionar)- Associate Justice D. J. Brewer, 
U. S. Supreme Court, T. F. Rodenbough, Brevet Brigadier-General, U. S. 
Army, Gustav Kobbe, Music Critic, New York HercUd^ J. G. Huneker, Music 
Critic, New York Sun^ and a number of other authorities in the various de- 
partments of literature, science and art. 

The first volume is probably a type of all the others. It comprises the words 
from AtoARMERIA in a volume of 822 pages, with 7 colored plates, 15 
maps, and 32 engravings, all of them full-page illustrations, besides a large 
number of smaller cuts. 

To give a clear idea of the character and scope of the work, we will select a 
few words at random and explain the manner of treatment. 

The first word we turn to is Advance Guard, Under this heading the neces- 
sity for this body of troops is explained, its strength and composition under 
various conditions is discussed, and a diagram from Meckel, the great German 
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authority on iacticsy illustrates the article. The order of march and the duties 
of the different subdivisions are described in general terms, and the article is 
completed by a brief description of the purpose, duties and composition of 
flank and rear guards, and the essential differences in advance guards of the 
different armies of to-day. 

Aeronautics is our next word» and here we find an illustrated article of about 
seven printed pages, with an excellent bibliography at the end. After tracing 
the history of balloons, including captive and dirigible balloons, the article 
describes a number of high ascents, long distiince trips and scientific research 
by means of balloons. A special section is devoted to military ballooning and 
another to mechanical flight. The illustrations of this article comprise Count 
Zeppelin's dirigible balloon* Langley's aerodrome, LilienthaPs and Chanute's 
apparatus for soaring flight and Santos-Dumont's airship. 

In the general subject of biography we turn first to A^uinaldOy whose life is 
briefly narrated down to his taking the oath of allegiance to the United States 
on April 2, 1901. Next we turn to Alexander the Greats to whom one full page 
is devoted, the article being illustrated by an excellent plate of the marble 
bust of Alexander in the Berlin museum. A good bibliography is also added. 
Fra Angelica is another biographical notice, this time of a gifted Italian 
painter, illustrated by a beautiful plate representing his Madonna of the Star 
in the convent of San Marco, Florence. This short article is a beautiful tribute 
by one who was evidently inspired by the artist's character and work. 

The few geographical articles which we select, {Artie Regions^ Anartic Re- 
gioMSy Abyssinia y Alaska^ Afghanistan^ Alsace- Lorraine^ Amazon, America, 
Arizona, Alps, etc.,) are mostly illustrated by special maps, and the first two 
above mentioned contain the very latest data on discoveries in these regions. 
Under the heading Alps the fauna and flora are also described and a very 
complete bibliography is appended. 

The subjects of Architecture and Archawlogy are both beautifully illustrated, 
and the separate article on the Arch adds to the former subject some very in- 
teresting and useful material, especially in a plate representing 24 diiterent 
forms of arches. 

It is hardly necessary to analyse any more articles in order to illustrate the 
character of the work. 

The colored plates are representations of plants, animals and architectural 
works ; the maps are of continents and states, but an excellent map of the 
Antilles is added, whicji gives the mail steamer lines, railroads and submarine 
cables ; and the engravings comprise works of art, flowers and plants, cities, 
animals, machinery, etc. The varieties of Antelope are represented on two 
plates, one of which is colored, and the works of art include the Apollo Bel- 
vedere, Fra Angelica's Madonna of the Star, Amiens Cathedral, Alma-Tade- 
ma's at the Shrine of Venus, the Alhambra, stone reliefs of Rock Temple at 
Abu-Si rabel, the Parthenon and the Temple of Karnak, all excellent repro- 
ducticms. 

The New International Encyclopaedia is without doubt the ideal encyclopae- 
dia of the day. The editors and contributors were men selected for their 
special abilities, and all are men familiar with the encyclopaedias now in use 
and have appreciated the defects and the merits of each, consequently they 
were particularly fitted to produce a better work, for the definite purpose 
desired, than any now in use. 

The encyclopaedia is not only a convenient reference book, however, it is 
also a library, and especially must it fulfill this requirement where other 
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libraries are not available. The army or navy officer has constant use for 
works of reference, and for libraries, but since he is often separated from the 
latter, his only resource is to possess the best of the former and carry it with 
him, if he desires to keep informed on the world's history, progress and art. 

J.P.W. 

Lectures on Explosives. A course of Lectures prepared especially as 
a Manual and Guide in the Laboratory of the U. S. Artillery School. 
By Willoughby Walke, Captain, Artillery Corps, U. S. A. 3rd Edition, 
revised and enlarged. New York: John Wiley & Sons. 1903 Pp. 
xvi^435. O. Red Cloth, $4.00. 

Captain Walke's work, the Service authority on the subject it treats of, the 
text-book in the practical laboratory work in the course of explosives at the 
U. S. Artillery Jijchool, and the standard officially adopted for the examination 
of officers of artillery for promotion, is too well known both in the Service and 
to the general student to require special notice or criticism here. 

The success of the preceding editions both at home and abroad bear witness 
to the usefulness and value of the book. Although primarily intended as an 
aid to the artillery students pursuing the post-graduate course at the Artillery 
School, the demand for information on the subject of explosives has been 
exacting and great, and thus has required amplification and extension of the 
book far beyond the scope of the original work. It has been endeavored to 
meet this demand by keeping the work up to date, and, in the present edition, 
the Lectures have been further corrected in some minor details and there has 
been added such new matter as has been accepted by the best authorities on 
explosives. 

In this revised edition, there have been incorporated the Service regulations 
for the examination, care, and storage of smokeless powders in store at depots, 
including instructions for regulating powder charges in target practice, and 
particular attention has been given to recent modifiations of the tests of 
explosives. These include the principal tests that have been recently proposed 
by notable investigators who have undertaken to establish more reliable 
stability tests of nitrocellulose in general and of guncotton in particular; 
Guttman's, Hottsema's, Vieille's, and Thomas's tests are given and also, and 
by far the most important, the elaborate test proposed by Professor W. Will 
of the Laboratoire Centrale, Neu-Babelsberg, Prussia, known as the Will test, 
which may be considered the best test for stability yet proposed. 

These new features added to the excellence of the subject matter of the 
preceding editions as regards process of manufacture, densimetry, analysis of 
explosives, their classification and use, make the book, in its present form, 
exceedingly satisfactory and complete, and will undoubtedly render these 
Lectures of even greater value than before. 

The same general arrangement has been followed as in former editions; the 
paper is good, the type large and clear, and the book is firmly and serviceably 
bound in red cloth. It should be in the possession of every artillery officer 
both for study and reference. H. Jr. 

Notes on Fortification With a Synoptical Chart. By Major B.R. Ward, R.E. 
New York: E. P. Dutton & Co. London: John Murray. 1902. Pp. 
50. Q. Red Cloth, 5s. 6d. net. 

It is a veritable pleasure to take up a book such as this, derived both from 
its attractive appearance, its broad -margined pages of large clear type, and 
Joarnal 7. 
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also from the interesting manner in which a large amount of valuable infor. 
mation is imparted. It is intended as a short addition to the present stock of 
literature on the subject of Fortification and tl\e author's aim has been to 
impart interest to the initial study of a subject which has been considered dull 
on account of the mass of technical details connected with it. 

The notes are to serve then as an introduction to the study of Fortification. 
They place before one in condensed form a most interesting and instructive 
review of the evolution of the subject from the invention of gunpowder to the 
present time. 

Sections I. and II. are devoted respectively to permanent fortification and 
sea -power, and sketch their development, the progress made and the changes 
adopted consequent on the improvement made in weapons, and, in the case 
of sea -power, on the application of steam to warships. 

Section III. deals with coast defense: A branch of the larger subject of sea- 
power; varying inversely as naval power; standard required; mounting the 
armament; the science of coast fortification; methods of mounting guns; Q. F. 
guns,— these, forming some of the headings given, indicate the field covered, 
every line of which is suggestive and rich in food for further thought and 
study. 

The definitions, functions and requirements of submarine defense, with a 
few remarks on electric lights, are given in Section IV., while Section V. 
sketches briefly the organization of the Corps of Royal Engineers. 

To the general reader and those interested in graphical representations, the 
Synoptical Chart will no doubt prove the most interesting part of the book. 
This chart has been compiled on the Scaife system of historical charts, and 
contains a wonderful fund of information on the evolution of fortification, of 
artillery and small arms, and tactics from the thirteenth century to the present 
time (1900). Other columns give the rulers of England and France, the prin- 
cipal wars that have occurred, the eminent men of science, artillerists and 
engineers, with the periods in which their influence was felt. The right half 
of the chart is devoted to factors relating to sea-power and coast defense, such 
as chief materials used in ship construction, chief naval weapons, system of 
mounting guns for coast defense, rapidity of discharge, and several others of 
like importance. 

This chart will prove most useful in the study of military history, and 
we think it ought to be found in all of our service schools of application, 
as from it can be seen at a glance the nature and power of the weapons in 
use and everything connected with the art of war at any particular period. 

The book is interleaved throughout and, in addition, there are about twenty 
blank pages at the end for further notes in the course of one's study of the 
subject. 

The book is attractively bound in red cloth and in all respects reflects credit 
upon the publishers. H. Jr. 

Customs of the Service. The Army, National Guards, and Volunteers. By 
Colonel James W. Powell^ United States Army. Revised Edition. 
Kansas City, Mo.: The Hudson-Kimberly Publishing Co. 190a. Pp. 
X f 285. S. Blue Cloth, $1.50. 

This little manual has proved so popular that this new edition, revised 
and brought up to date, has been issued. The original edition was 
written during the season of active operations and was designed more espec- 
ially to cover service in the field. Legislative enactments, General Orders 
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and recent experiences of the author have contributed many valuable and 
essential emendations which, with garrison duties, are now incorporated. 

In the revised edition are introduced matters of interest especially to offi - 
cers joining for duty upon original entry with commissions, and many other 
features which are lacking in the earlier editions. Among these may be 
found: The proper formalities to be observed in first reporting for duty — oral 
and written report being required; uniform worn; quarters and messing; 
knowledge of the conventional courtesies necessary at the military posts, 
which will possibly in some cases avoid the embarrassment of inexperience; 
mileage allowed on journeys; commencement of pay; the details of perfor- 
mance of guard duty; command of men; observances of army sanitation; 
reports required— to whom and when; boards of survey , duties of the recorder, 
the junior member; judge advocate of courts-martial; preparation of muster- 
rolls and Pinal Statements; form for official communications. 

These embracing a few of the interesting subjects considered in this edition, 
in addition to notes on the service of troops in campaign, transportation by 
rail and water, battles, marches, and out-post duty, give some idea of the scope 
of this essentially /^nj^/ii:/z/ work. 

It should continue to prove very useful, since many officers and non-com- 
missioned officers of our army, without much previous service or experience, 
are nowadays called to responsible positions without being afforded the time 
or the opportunity to acquire a knowledge of army customs in the old way of 
experience and observation. H. Jr. 

Notes on Laying, Repairing and Testing 3ubmari9l Cables. U. 8. Signal 
Corps. Prepared under the direction of Brigadier-General A. W. 
Greely, Chief Signal Officer, U. S. Army, by Captain Edear Russel, 
Signal Corps. With supplementary chapter on Factory Testing, by 
Lieutenant -Colonel Samuel Reber, Military Secretary. Washington : 
Government Printing Office. 1902. Pp. 70.O. Blue Cloth. 

This book opens by giving an excellent idea of the make-up of a cable and 
the coiling of it in the hold of a vessel preparatory to laying it. Splicing is 
well described and two cuts makes the process quite plain. The system by 
which messages are sent over a cable is illustrated, as well as many of the 
instruments used therein ; these with the text make clear the general method 
of procedure. 

Cable testing is then taken up. The manner of treatment is best shown by 
quoting the book itself : 

**lt is proposed to describe such tests as are usually desirable at cable sta- 
tions, leaving the description of complicated apparatus and methods, together 
vrith the mathematical demonstrations, to the works cited. For the more 
elaborate tests required on cables of over 200 miles in length reference is made 
to the standard works quoted." 

After brief descriptions of a few galvanometers, the author describes con- * 
cisely and clearly the method of finding the constant of a galvanometer, ex- 
plaining the te^m and giving the formula for determining it. The diagrams 
for preparing the cable and making the connections are clear and satisfactory. 

A description of a method of cable testing requiring only a few cells of a 
battery and a telephone receiver is explained and a cut of the connections 
makes it clear. This same clearness, both in description and cuts showing 
connections, is found in the author's treatment of measurements for "capacity" 
and "conductor resistance." 
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In the part of the book devoted to *'location of faults'*, we find a detailed 
statement of the faults that may be expected, and these are classified and 
treated in order. When more elaborate descriptions exist, they are referred 
to, the name of the treatise being g^ven. 

The Fisher testing set is described at some length and is accompanied by 
an explanation of its application to the various measurements necessary in 
cable work. 

The matter relating to "Factory Tests" is interesting principally to officers 
who are inspectors of cable, but at the same time gives a good idea to the 
layman of the care taken in making and testing the cable before it leaves the 
factory. 

The closing pages are devoted to tables and formulae ; the last page gives a 
graphical scale of coefficients for the reduction of insulation resistance of 
different materials at different temperatures, to that at 60°. 

The general appearance of the book is excellent ; the type clear and the 
paper good. There are few pictures, the illustrations being mostly diagram, 
matic, which feature appeals strongly to a reader who is not already an expert 
and who wishes to know just exactly how he can prepare his apparatus to 
make the test in hand. 

The author has had considerable experience in this work, and it is clearly 
seen that he has not only learned how to make the tests he describes, but that 
he appreciates just where the difficulties will be found by others in learning 
how to do the same thing. 

This book is a distinct departure in "Notes" of this character, and the Sig- 
nal Corps is to be complftoented on its production. 

H.C.D. 

The Anglo- Transvaal War. Notes of the Boer General Villebois de Ma- 
reille. Translation from the French. St. Petersburg: Commissioner 
of the Russian Military Educational Institution. 1902. Pp. 149.O. 
Paper. 

This pamphlet consists of the notes and observations of the French Colonel 
Villebois de MareiUe on the operations in South Africa, beginning with No^ 
vember 24, 1899, the date of his departure from Lorenzo Marques to join the 
Boer forces, and ending with March 7, 1900. The author, as may be known, 
was of the French army, retired. He had received the highest military train- 
ing and had taken part in several of the French Colonial wars, but retired 
from service due to difference of views between himself and the French Gen- 
eral Staff as to matters of policy. 

When the South African war broke out, he threw his fortunes with the 
Boers, and was shortly after made chief of staff to General Joubert at the 
time of the latter's operations in Natal. Afterwards he organized the Foreign 
Legion, and, after Joubert's death, was appointed to the command of it with 
the rank of general. 

These notes give his impressions and experiences up to the time of the or- 
ganization of the Foreign Legion. They are especially interesting from one 
point of view. The author had been thoroughly trained in European ideas of 
organization and military operations. On his arrival in Africa, he utterly 
failed to appreciate the peculiar conditions which gave such success to the 
Boer methods. The conditions which he failed to understand at the outset 
were not merely those of terrain^ but those growing out of the peculiar national 
characteristics of the Boers, both patriotic and religious. He shows the same 
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bitter disappointment that European trained officers' always have evinced 
when they have taken part in American wars from the Revolution to the Re- 
bellion. Nevertheless, he rendered the Boers good service, and his death was 
a distinct loss to them. 

He was killed in an engagement at Boshof, where with 80 of the foreign 
volunteers he stood off a force of English about 30 times his own number for 
3}4 hours. 

West Point in the Early Sixties. J. P. Farley, U. S. Army. zgo2. Troy, 
N. Y.: Pafraet's Book Company. Pp. 20 x. 

Colonel Farley has collected in this volume his reminiscences of Cadet days, 
and of the early days of the civil war, and has woven the separate strands in- 
to a connected whole, loosely held together but still harmonious and reflecting, 
the mellow light of other days on the events recorded. 

The period of time covered by this narrative was naturally exciting and m- 
teresting, and the author has done full justice to his subject. The style is 
entertaining, with the charm that attaches to all personal memoirs, especially 
those of historic scenes^ and the volume is fascinating throughout, with suffic- 
ient variety to relieve and refresh the mind, and with the accuracy of historic 
record. 

The spirit it breathes is just and fair, and the book must inspire love of our 
country and faith in our great military academy at West Point. 

J.P.W. 

La Defense de nos CAtes. By Cabart-Danneville, Deputi. Paris: Librairie 
Hachette et Cie. Pp. 402. D. Paper. 

In this book, written when the reorganization of the French system of 
coast defense was receiving attention, the author makes a strong and decisive 
argument in favor of a more thoroughly organized system than had obtained 
up to that time, and of putting the defense of the French coast completely in 
charge of the navy. He bases his argument on facts resulting from most 
thorough investigation of historical data, of the conditions existing in France 
requiring a more efficient defepse, and of the various systems of other Euro- 
pean countries. The book thus contains a great amount of interesting and 
useful information on the development of coast defense in Europe, particularly 
in France, and on some of the principal factors relating to coast defense. 

We have had occasion in a former volume of the yournal to reprint some 
extracts from the interesting arguments of the author treating of the defense 
of the German and Austro- Hungarian coasts, which well illustrate the nature 
of some of the statistical information the book contains. 

Aerial Navigation. A practical Handbook on the Construction of Dirigible 
Balloons, Aerostats, Aeroplanes and Aeromotors. By Frederick Walk- 
er, C. E. New York: D. Van Nostrand Company. igo2. Pp. xvi-|- 
15 1. D. With about one hundred illustrations. Brown Cloth, $3.00. 

Since recent successful experiments and commercial enterprise have com- 
bined to render aerial navigation a prominent feature in progressive science, 
the present volume appears most opportunely. It treats of the laws governing 
flight as exemplified by animals, bird.s, and insects, and of the construction of 
dirigible balloons, aerostats, aeroplanes, and aeromotors to be synthetically 
deduced therefrom, and illustrated by various' types already made. As its 
sub-title indicates, it is ^r/f<://Va/ handbook on the subject, and is in all respects 
an excellent one. 



I02 BOOK REVIEWS. 

The author's aim has been to convey elementary instruction in a popular 
manner, and he has succeeded in presenting in readable fashion a thoroughly 
practical basis upon which the airship may be constructed and understood in 
its action. 

Commencing with the laws which govern flight in Nature's realm, the author 
discusses in successive chapters aerostatics, aerodynamics, screw propulsion, 
paddles, etc., motive power (engines, motors, etc.), structure of airships and 
materials, with full descriptive details under each. The text is supplemented 
by over one hundred diagrammatic drawings and illustrations which of are 
great assistance, and clearly set forth the principles of construction involved. 
The book also includes some useful data and tables on wind resistance, height 
of barometer for various altitudes with table of temperature corrections, cor- 
rections for latitude, and a table of useful constants. 

The author is optimistic in regard to the future development of the airship, 
yet with just discrimination as regards the difficulties to be overcome. **Aerial 
navigation can only effect a revolution in international matters by the discov- 
ery and application of the neutralisation and regulation of the force of gravity. 
Its practical development is slow relatively to other modes of locomotion, the 
chief cause lying in the fact that any disaster is nearly sure to be fatal to 
human life. There have been disasters in this enterprise— as there always 
will be, to the end of time, whenever man seeks to conquer the unknown. 
Though in the olden times navigators went forth to explore the unknown ex- 
panse of the ocean and returned no more, yet today the ocean greyhound is 
an everyday sight, and the airship will soon cease to cause astonishment.'' 

H. Jr. 

EXCHANGE AND BOOK NOTICES. 

Lewis and Clark Journals. History of the expedition under the command 
of Captains Lewis and Clark to the Pacific 1804-6. With maps. In three vol- 
umes. New York: New Amsterdam Book Company. .1902. Pp. 415 per 
volume. S. Cloth, $1.00 per volume. 

Traccia per lo Studio della Fortificazione Permanente. E. Rocchi, Lieut- 
enant-Colonel of Engineers. Torino; Tipografia Roux e Viarengo, 1902. Pp. 
viii 4-449. O. With 90 separate plates. 

Balistica Esterna. By Cap. di Pregata G. Ronca e Prof. A. Bassani. Li. 
vomo: Tipografia di Raff aello Giusti. 1901. Pp. xvi-l-487. O. Paper, L. 14. 

Manuale del Tiro. By Commandante G. Ronca. With an appendix on 
*'Nomography" by Prof. Pesci. Livomo: Tipografia di Raff aello Giusti. 1901. 
Pp. xvi-f-586-l-LVii. With ten plates. Paper. L. 10. 

Manuale di Balistica Esterna. By Commandante G. Ronca. Livomo: 
Tipografia di Raffaello Giusti. 1901. Pp. xxxii-f-357. O. With 38 plates. 
Paper, L. 14. 

Practical Hints for Mounted Infantrymen. By Captain B. L. Anley, D. S. 
O., 2d. Essex Regiment. Second Edition-Revised. London: Gale and Polden, 
Ltd. 1902. Pp. viii-l-42. Tt. Sixpence. 

Patrolling in South Africa, with Hints on Training Scouts at Home. By 
Captain C. F. Vander By 1, 16th Lancers. Second Edition. Illustrated. Lon- 
don: Gale and Polden, Ltd. 1902. Pp. viii-l-79. Tt. Sixpence. 

The A B C of Photo-Micrography. A Practical Handbook for Beginners. 
By W. H. Walmsley. New York: Tennant and Ward. 1902. Pp. viii+155. 
D. With xiii plates. Cloth, $1.25 net. 



BOOK REVIEWiS. IO3 

Prankreichs Kiisten-Verteidigung. Fur Offiziere aller Waifen, By W. 
Stavenhagen. Berlin: Richard Schroder. 1902. Pp. 62. O. Paper, M. 2. 

We would call the attention of our readers to the periodicals cited in the 
index to current literature, the list of which appears in this number. This list 
has been revised, rearranged, and in some cases the abbreviations formerly 
used in the index have been changed. It also includes some new periodicals 
recently added. 

Chief among these will be found Page's Magazine, an illustrated technical 
monthly dealing with the engineering, electrical, shipbuilding and mining 
industries. 

The numbers that have thus far appeared have been of a high order, con- 
taining matter that appeals both to the technical professions and general 
reading public. The illustrations, especially, are most excellent, are most 
numerous and cover fully all the subjects discussed. The Department of 
Naval Notes is a prominent one and contains valuable information on naval 
progress in construction and armament of the leading Nations. In the January 
number we may mention an excellent article on the Distribution of Guns in 
Battleships by John Ley land, illustrated by the most recent types of battle, 
ships; but the whole table of contents attracts by the names and articles 
therein contained. 

Another technical publication is Science and Industry published at Scran- 
ton, Pa. This is an eminently practical monthly devoted to electrical and 
engineering subjects in which is always to be found useful information. 
"Water rheostats for testing purposes''; **the principles of electrical measuring 
instruments"; **generating power from oil fueP*; **firing a steam boiler**; 
'^practical points on lubricating oils' ' — indicate to a slight extent the contents 
of some recent numbers. 

Amongst the foreign periodicals, we welcome with much pleasure the ap- 
pearance of the Liga Naval Portuguesa, the leading maritime publication of 
Portugal. This is an illustrated monthly bulletin of this society, and contains 
naval and maritime information and notes of interest. 

For an excellent weekly review of the developments in science, literature 
and art we can warmly recommend Die Umschau, both for the general reader 
as well as for the professional man. It gives the latest information on the pro- 
gress made in scientific research, and amongst its contributors are the names 
of well-known authorities in medicine, physics, astronomy, sociology, etc. 
In recent numbers will be found interesting discussions on '^The Degeneration 
of Man" by Dr. Sioli; "Is the phenomenon of life completely and scientifically 
explainable?" by Dr. Jacques Loeb; "Is the moon a dead Planet?" Prof. Pick- 
ering; '*Recent excavations in Crete," fully illustrated, by Dr. Robert Zahn; 
amongst many other articles of equal interest and importance. 

The Enno Sander Prize, of The Association of Military Surgeons of the 
United States for 1903 will be awarded to the author of the best essay on : 
The Differential Diagnosis of Typoid Fever in its Earliest Stages. 
The board of award will consist of. 
Dr. Austin Flint of New York, 
Colonel Calvin DeWitt of the Army, 
Prof. Victor C. Vaughan of Ann Arbor. 
Full information concerning the contest may be obtained from Major James 
Evelyn Pilcher, Carlisle, Pa., the Secretary of the Association. 



INDEX TO CURRENT MILITARY LITERATURE. 



PERIODICALS CITED. 

Abbreviations employed in index are added here in brackets. 

All the periodicals are preserved in the Artillery School Library, Fort Monroe, 

Vir^nia. 

ENGLAND. 



[Arms and Ex.] 



Aldershot Military Society. 

ylldtrshot. 
Arms and Explosives. 

Effingham House^ 

Arundel Street^ Strand^ London^ JV, C, 

Army and Navy Gazette. [A, and N, Gag J] 

3 York Streeff Covent Garden^ 
London, IV, C. 

Canadian Military Gazette. [Can, Gas.] 
33a AfcGi// Street, 

Montreal, Canada, 

The Engineer. [^^^0 

33 Norfolk Street,Strand, 
London, IV, C, 

Engineering. l^''^^^'^'] 

35-36 Bedford Street, Strand, 
London, W, C, 

Journal of the Royal United Service Institution. 

Whitehall, Undon,S, W, [Jour, R,C/.S,L] 
Journal of the United Service Institution of India. 

Simla, India, \your» U, S, /. India"] 

Page's Magazine. [Page Mag. \ 

Clun House, 

Surrey Street, Strands I^ndon, W, C. 

Photographic Journal. [Photo, Jour,] 

66 RuBsell Square, London. 

Proceedings of the Institution of Civil Engineers. 
25 Great George Street, [Proc, I. C. E.\ 
IVestminister, London^ S, W. 

Proceedings of the Institution of Mechanical Engineers. 

Storey* s Gate [Proc, /. M, £".] 

St, yames^ Park, 

IVestminister, London ^ S, li \ 

Proceedings of the Royal Artillery Institution. 
Woolwich, England. [Proc. R,A,L] 

Professional Papers of the Corps of Royal Engineers. 
Chatham, England, [Prof, Papers C R. E^ 

Review of Reviews. [Rev, Austral,] 

169 Queen Street, Melbourne, Australia, 



Occasional, 
Copies (id each. 
Monthly, 
Per year 7 s. 

Weekly, 

Per year £1 12s td. 

Fortnightly^ 
Per year $3.00. 

Weekly. 

Per year £2 6 d. 

Weekly. 

Per year £2 td. 

Monthly. 
Per year 24 s. 

Quarterly, 
Per year %2,io. 

Monthly, 
Per year 16 s. 

Monthly, 
Per year \2 s. 

Annual. 



Monthly, 



Monthly, 

Per year 10 s. 6d. 



INDEX TO CURRENT MILITARY LITERATURE. 



lOS 



Transactions of the Canadian Institute. Annual, 

58 Richmond Streety [Trans. Can. ItisL'\ 

Toronto^ Canada. 

Transactions of the Canadian Society of Civil Engineers. 
MontrealyCanada, [Trans. Can, Soc. C.E.'\ 

Transactions of the Institute of Naval Architects. 
5 Adelphi Terraci^ [Trans. Inst. N. A."] 

Lowbny W.C. 

United Service Gaxette. [U. S. Gag.] 

245 Dashwood House y 

New Broad Street^ London^ E. C. 

United Service Magazine. [U. Sen.'. Mag.] 

23 Cockspur Street y Charing Cross ^ 
London^ S. IV. 



Weekly. 

Per year £1 10 s 6 d. 

Monthly. 
Per year 27 j. 



FRANCE. 

Armte et Marine. [A. Marine.] 

3 Place du Thiatre Fran^ais^ Paris, 

Le O^nie Civil. [GMie C] 

6 Rue de la Chaussie d^Antin, Paris. 

Le Livre Militaire. [Livre Mil.] 

6 Rue de la Chaise, Paris. 

La Marine Franfaise. [Marine F.] 

26 Rue de Grammont, Paris. 

Mimoires et Compte Rendu des Travaux de la Soci6t6 
19 Rue Blanche, \ Memoir es I. C.\ 

Paris. 

Le Monde Militaire. [Monde.] 

6 Rue de la Chaise, Paris. 

Revue d'Artillerie. [R. Artillerie.] 

5 Rue des Beaux-Arts, Paris. 

Revue de Cavalerie. [R. Cav.] 

5 Rue des Beaux- Arts 5, Paris. 

Revue du Cercle Militaire. [Cercle.] 

37 Rue de Bellechasse, Paris. 

Revue du 06nie Militaire. [Ginie M.] 

5 Rue des Beaux-Arts, Paris, 

Revue d'Infanterie. [R. Inf.] 

10 Rue Dan ton, Paris. 
Revue Maritime. [R. Maritime.] 

Rue et Passage Dauphine 30, Paris. 

Revue Militaire des Armies Etrangires. 

R. Chapelotet Cie., [R. M. Etrang.] 

Rue et passage Dauphine 30, Paris. 

Revue Militaire Universelle. [R, Univ.] 
10 Rue Danton, Paris. 

Revue des Questions Militaires.[(2'^<fj^- Mil.] 

6 Rue de la Chaise, Paris, ' 



Weekly. 

Per year 35 Fr. 

Weekly. 

Per year 45 Fr. 

Monthly, 

Per year >i.oo. 

Semi-monthly, 
Per year 30 Fr. 

des Inginieurs Civils. 
Monthly. 

Per year 36 Fr, 

Fortnightly. 
Per year 8 Fr. 

Monthly, 

Per year 22 Fr. 

Monthly. 

Per year 53 Fr. 

Weekly. 

Per year 27 Fr. 

Monthly. 

Per year 27 Fr. 

Monthly. 

Per year 2S Fr. 

Monthly. 

Per year 56 Fr. 

Monthly, 

Per year 1 5 Fr. 

Monthly. 
Per year 25 Fr. 

Monthly. 

Per year 15 Fr. 
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Le Yacht — ^Journal de la Marine.[ VacMt,] 
So /^ue de Chateatidun^ Paris. 

GERMANY. 

Die Armee. \Armee.'\ 

yul. Bagel. Mulheim-Ruhr, 

Beiheft zum Militaer-Wochenblatt. 

Koch Strasse, 68. [BetMeft.] 

Berlin. S,IV„ 12. 

lUustrirte Aeronautische Mittheilungen. 

Kalbgasse 3, Strassburg, yAeronaut.Mitth.'] 

Internationale Revue. [////. Rev.'\ 

Weinlraubenstrasse 21, i. 
Dresden-N, 

Jahrbuecher fuer die deutsche Armee und Marine. 

Mohren Slrasse^ 19, \yahrbuecherJ] 

Kriegstechnische Zeitschrift. yKriegstech,"] 

Koch Slrasse, 68-71, Berlin, S. W. 

Marine Rundschau. [Bundschau,"] 

Koch Strasscy 68-71, Berlin, S, IV, 

Militaer-Wochenblatt. [ IVochenblatt,'] 

Koch Strasse, 68, Berlin, S, W, 12. 
Schiflfbau. \Schiffbau,'\ 

Emil Groitfce's Verlag^ 

Wilhelmsirasse 105, Berlin, S. IV. 

Stahl und Eisen. [Stahl u, Eisen.^ 

Jacobisirasse 5, Dusseldorf. 

Die Umschau, [(/mschau,'] 

If, Bechhold Verlag, 

Frankfort A, M, 

AUSTRIA. 

Mittheilungen aus dem Gebiete des Seewesens. 
Pola, [Seewesefis,] 

Mittheilungen ueber Gegenstaende des Artillerie und Genie-Wesens. 



IVeekfy. 

Per year 30 Fr, 



Weekly, 
Per year ^ M, 

Occasional, 



Quarterly, 

Per year M. 6.86. 

Monthly. 

Per quarter 8 Fr, 

Monthly, 

Per year 24 M. 

Ten numbers a year. 

Per year 10 M, 

Monthly, 
Per year 8 M, 

Semi-^weekly, 
Per Year 20 M. 
Semi-monthly, 
Per year 18 M, 

Fortnightly, 
Per year 24 M, 

Weekly, 

Per year M, 21, 20. 



Monthly. 

Per year 17 i*/. 



Monthly. 
Per year 20 M, 

8-14 numbers. 
Per year 20 K. 



Getreidemarkt 9, [Mitth. Art, u. G^.] 

WUn, VI, 

m 

Organ der Milrtaer Wissenschaftlichen Vereine. 
Strauchgasse No, 4 [Organ.] 

Wien I, 

Zeitschrift des Oesterreichischen Ingenieur und Architekten Vereines. 
Eschenbachgasse, No, 9. [Zeitschr. I, A, V.] Weekly, 

Wien, I. Per year 30 K. 



SWITZERLAND AND BELGIUM. 



Allgemeine Schweizerische Militaer-Zeitung. 

Basel, Switzerland. [A.S.M, Zeit,] 

La Belgique Militaire. [Belgique M.] 

Rue Albert de Latour, 50, 
Schaerbeek, Brussels. 



Weekly. 
Per year, 8 Fr, 

Weekly. 

Per year F. 12.50. 
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Revue de TAnnie Beige. [A, Beige J] 

32 Rue des Guiilemifis. Li^ge^ Belgium. 

Revue Militaire Suisse. [/?. M, Suis5e,'\ 

23 EscalierS'du^March^y Lausanne^ Switzerland, 

Schweixerische Militftrische Blotter. 

Frauenfeld, Switzerland, \S. M. Blaetter.'] 
Includes : 

Monatschrift fuer Offiziere AUer Waffen. 
Zeitschrift fuer Artillerie und Oenie. 



Bi-monthly, 
Per year 13 Fr, 

Monthly, 

Per year Fr, 12.50. 

Monthly, 

Per year i2 Fr, 



Monthly, 
Per year y^ L, 

Monthly, 
Per year 25 L, 



ITALY AND RUSSIA. 

Rivista di Artiglieria h Oenio. [/?. Artig,'\ 
Tipogrqfia Enrico Voghera^ 
Via Astalii 1 5, Rome, 

Rivista Marittima. [R. Maritt.] 

Economo del Ministero delta Marina^ 
Rome, 

Rasviedchik. \^Rasv,'\ Weekly, 

KoloKolwaia Ulitza^ No. 14, St, Petersburg^ Russia, 

Voyennyj Sbomik. \^Sbornik,'\ Monthly, 

Madezhcdinskoi Doffi , No. 21, Per year ^.^o. 

St, Petersburg^ Russia, 

HOLLAND AND SCANDINAVIA. 



Artilleri-Tidsskrift. [Art. Tids,] 

A r tiller igdr den Stockholm j Sweden, 

De MUitaire Oids. [M, Gids.] 

De Erven F, Bohn^ Haarlem^ Holland, 

MUitaert Tidsskrift. [M, Tids,] 

Copenhagen^ Denmark, 

Nonik Artilleri-Tidsskrift. [.V. Art, Titis,] 

Christiania^ Norway, 

Norsk MUitaert Tidsskrift. [^V. M, Tids.] 
Christiania, Norway, 



Bi-monthly, 

Per y ear ^ U. S,, >i.75 

Bi-monthly. 

Per year ^ U, S,, >2.oo 

Bi-monthly. 

Per year ^ U. S.y $2.50 

Bi-monthly. 
Per year >i.5o. 

Monthly. 

Per year y U. 5"., $2,50 



SPAIN, PORTUGAL, MEXICO AND SOUTH AMERICA. 



Annaes do Club Militar Naval. \Club Mil. Nav.\ 
43 Rua do CarmOy Lisbon^ Portugal. 

Boletin del Centro Naval. [Boletin.] 

Florida 659 Buenos Aires^ Argentina. 

Liga Naval Portuguesa, V^-^^^ Nav.] 

6 Pra^a Luiz de CamoeSj Lisbon Portugal. 

Memorial de Artilleria. [M. de Art.]* 

SAn Iu>renzo 5, bajo^ Madrid^ Spaifi. 

Mexico Militar. [Mex. Mil.] 

Puente de San Francisco^ 12, 
City of Mexico 

Revista Cientifico-Militar. \Cientifico.] 

5 Calle de Cervantes^ Barcelona^ Spain. 



Monthly. 

Per year $3.85. 

Monthly, 

Per year V^l^ 1 1 .00. 

Monthly, 

Per year M-5o- 

Monthly, 

Per year y >3.6o. 

Semi-monthly, 

Per year Si. 50. 

Semi-monthly, 
Per year 40 Fr, 
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Re vista del Club MUitar. [^. Club AfiL] 

CalU de ^uipacha No, 383, Buenos Aires, 

Revista de Engenheria Militar. [En^. Aft/,] 

27 /iua Nova do AlmadiL, Lisbon^ Portugal, 

Revista do Bxercito e da Armada. 

Largo deS, Domingos 11, \Ex€rcito,'\ 
Lisbon^ Portugal, 

Revista General de Marina, \R, G, de Marina.] 
56 CalU de Alcalde Madrid^ Sf>ain, 

Revista de Marina. \R, de Mar,] 

Casilla del Correo 976, Valparaiso^ Chili, 

Revista Maritima Brasileira. [^. Marit. Brazil,] 
Rua Conselheiro Saraiva n. i3. 
Bio de Janeiro^ Brazil, 

Revista Militar. [^. Mil, Portugal,] 

262 Rua da Princeza^ Lisbon^ Portugal, 

Revista MUitar. \R, Mil, Brazil.] 

Rio de JaneirOy Brazil, 

UNITED STATES. 

American Electrician. [Amer, EUc] 

120 Liberty Street^ New York, 

American Journal of Mathematics. 

*Johns Hopkins University^ \7our. Math.] 
Baltimore^ Md, 

American Machinist. \^Amer, Mack,] 

256 Broadway^ New York City, 

American Manufacturer and Iron World. 

55 Ninth Street^ [Man, andiron World, 

Pittsburgh, Pa, 

Annual of the Office of Naval Intelligence. 

Washington, D, C, [Naval Intelligence.] 

Army and Navy Journal. [A, and N, Jour,] 

New York City, 
Army and Navy Register. [A, andN, Beg,]* 

Washington, D, C. 

Bulletin 01 the American Mathematical Society. 

University Heights, [Bulletin Math, Soc,] 

New York City, 

Cassier's Magazine. [Cas, Mag.] 

3, West 2^th Street^ New York City, 

Electrical World and Electrical Engineer. 
9 Murray Street, [Elec, Eng.] 

New York City. 

Electrical Engineering. [Elec. EngWng,] 

Monadnock Block, Chicago, III, 

Electrical Review. [Elec. Rev. N. K] 

41 Park RoWi New i 'ork City, 



Monthly, 

Per year $■/, 1 5 . 00. 

Monthly, 

Per year 16 Fr. 

Monthly, 

Per year U, S, $6.00. 

Monthly, 

Per year ^45* 

Monthly, 

Per year $10.00. 

Monthly, 

Per year $6.60. 

Semi-monthly, 
Per year, $2.60. 

Monthly, 



Monthly, 

Per year $1.00. 

Quarterly, 
Per year $5.00. 

Weekly. 
Per year $3.00. 

Weekly, 
] Per year $4.00. 



Weekly, 

Per year $6.00. 

Weekly, 

Per year $3.00. 

Ten numbers per year. 
Per year $5.00. 

Monthly, 

Per year I3.00. 

Weekly, 
Per year $3.00. 

Monthly, 

Per year $1.00. 

Weekly, 

Per year $3*00. 
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\/nt. Quart] 
[Iron A^g."] 



The Engineer. [^^M* CIrifeJ] 

Blackstone Buildings Clei'elafid^ Ohio, 

Engineering Magazine. {Ending, Mag,'\ 

\'2o-\22 Liberty Street^ New York City, 

Engineering and Mining Journal. 

253 Broadway^ L^«^« and Min, 7our,'\ 

New York City, 

Engineering News and American Railroad Journal. 

220 Broadway^ \.^^S^i*^S •A'ltfwj.] 

New York City, 
The International Quarterly. 

Burlington, Vt, 
The Iron Age. 

232-238 IVilliams Street, New York City. 
Journal of Electricity. [Jour, Etec] 

421 Market Street^ San Francisco^ Cat, 
Journal of the American Chemical Society. 

Boston, Pa, \J, Chem, S,] 

Journal American Society of Naval Engineers. 

Navy Department, \A,S,N, Engrs,'\ 

Washington, D, C, 
Journal of the Association of Engineering Societies. 

257 South Fourth Street, [Eng. Soc] 
Philadelphia, 
Journal of the Association of Military Surgeons. 

Carlisle^ Pensylvania, \Jour, MiL SurgS\ 

Journal of the Franklin Institute. 

Philadelphia, Pa,, [Frank. Inst,'] 

Journal of the Military Service Institution. 

Governor's Island, MJour. M, S. /.] 

New York City, 
Journal of the U.S. Cavalry Association. 

Fort Leavenworth, Kan, \Jour, U. S. Cav.'\ 
Journal of the Western Society of Engineers. 

1737 Monadnock Block, [ W, Soc, Eng,"] 
Chicago, Illinois, 
Marine Review. [Afar, Rev,] 

Cleveland, Ohio, 
Military Information Division. [Mil, Information Dvu,] 

War Department, Washington, D, C, 
Mines and Minerals. [M, and Min,] 

Scranton, Penn. 
Notes on Naval Progress. [Naval Progress.] 

Navy Department, Washington, D, C, 

The National Guardsman. [A^. Guard,] 

134 Van Buren Street, Chicago, III, 
Pennsylvania Magazine of History and Biography. 

1 3 Locust Street, [Penn , Mag, ] 

Philadelphia. 



Fortnightly, 
Per year ^2.50. 

Monthly, 

Per year ^3.00. 

Weekly. 

Per year I5.00. 

Weekly, 

Per year $5.00. 

Quat terly. 
Per year $3.00. 

Weekly, 

Per year $4*5o« 

Monthly. 

Monthly , 

Per year $5*00. 

Quarterly, 



Monthly. 

Per year ^3.00. 

Monthly, 

Per year $3.00. 

Monthly, 

Per year $s*<xi. 

Bi-monthly. 
Per year $4.00. 

Quarterly, 
Per year $2.00. 
Bi-monthly, 
Per year $2.00. 

Weekly. 

Per year $2,00, 

Occasional, 

Monthly, 

Per year $2.00. 

Occasional, 

Moftthly. 
Per year 5i.oo. 
Quarterly, 
Per year ^3.00. 



no 
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Weekly, 

Per year l5*o(>> 

lo numbers per year. 

Per year $5><^« 

Monthly, 

Per year $5.00. 

Weekly, 

Per year $1.00. 



The Photographic Times. yPhoL Times.] 

60 and 62 E, nth Street^ New York City, 

Physical Review. \^Phys, Rev,] 

Cornell University^ Ithaca^ New York, 

Popular Science Monthly. \,Pop, Sc. Afo.] 

72 Fifth Aventie, New York City, 

Popular Mechanics. L^<^- Afech,] 

Journal Building^ Chica^o^ III, 
Proceedings of the American Philosophical Society. 

104 South Fifth Street, [Proc. A, Phil, Soc] 
Philadelphia, Pa. 

Proceedings of the American Society of Civil Engineers. Monthly, 
220 West sith Street, [Proc, A, S, C, E.] 
New York City, 

Proceedings of the Engineers' Club of Philadelphia. 
1122 Girard street, [^«A'- C. Phila,\ 

Philadelphia, Pa. 

Proceedings of the U. S. Naval Institute. 

Annapolis, Md, \^N aval Inst.] 

Review of Reviews. \li. of Rev, \ 

13 As tor Place, New York City, 

The Scientific American. [Scien. Amer,] 

361 Broadway, New York City. 

Science and Industry. \Scien. and Indus.] 

Scranton, Pennsylvania. 

Shooting and Fishing. \S. and Fish. \ 

293 Broadway, New York City, 
The Spanish War Journal. \Span. War Jour.] 

320 Indiana Ave., Washington, D. C, 

Technology Quarterly. \lech. Quart,] 

Mass. Itist, of Tech,, Boston, Mass, 

Telephone Magazine, [7>/. Mag.] 

Marquette Building, Chicago, III. 
Transactions American Institute of Electrical Engineers. 

26 Cortlandt Street, \^Trans, Inst. Elec, E,] Monthly. 

New York City. Per year %%,^Xi. 

Transactions American Institute of Mining Engineers. 
99 John Street, ( Trans. Inst, Min, E,] 

New York City, 

Transactions of the American Society of Civil Engineers. 
220 West sith Street, [Jrans. A.S, C. E.] 

New York City, 

Transactions of the American Society of Mechanical Engineers. 
12 West 31st Street, [Trans, A. S, Mech. E,] 

New York City, 

Transactions of the Society of Naval Architects and Marine Engineers 
12 West 31st Street, [N, A, and Marine Eng^rs.] 

New York City, 



Quarterly, 
Per Vol, $2.00. 

Quarterly, 
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ARTILLERY MATERIAL. 

« 

Argentine artillery hand-book, (Manual del Condestable) projectiles, fuzes, 

etc. — Boletin, September, October. 
On shrapnel. — R. Mil. Brazil, August. 

Casting of a high explosive shell, (Isham). — Amer. Mach., January 8. 
Experiments on spiral springs. — Trans. A. S. Mech. E., Volume 23. 
Disappearing g^ns, (carriages). -Scien. Amer., Supplement, November 15. 
Carriage of 2.5.inch guns in Baluchistan on riding camels.— Jour. U. S. I., 

India, October. 
Carriages for coast artillery. — R. Maritime, September. 
Rules for keeping, storing and packing mixed explosives. — Arms and Ex., 

December. 
The temperature of combustion and other properties during combustion of 

the varieties of smokeless powder, in firearms. — N. Art. Tids., 4th Hefte. 
Powdered aluminum as an improvement in the composition of almost all 

explosives. — Umschau, December 20. 
Powder works at Granada. — M. de Art., October. 
Classes of powders and their application for war purposes.— M. dc Art., 

September, October. 
New explosives and smokeless powder in Italy. —S. M. Blotter, October. 
Powder works at Fontana Liri.— S. M. Bl&tter, October. 
Manufacture of guncotton charges at Stow^market. — R. Maritime, Novem. 

ber. 
Erosion in guns.— R. de Mar., November. 
Mounting 38 cm. Krupp guns in the batteries S. Juliao da Barra and Bom 

Successo (defenses of Lisbon). — Eng. Mil., September. 
Coast artillery guns and carriages. — R. Maritime, September. 
Fiske electrical system for laying guns. —Boletin, October. 
New field guns for the U. S. Artillery.— A. and N. Reg., November 15. 
The field gun w^ith recoil carriage and steel shields. — ^Jahrbeucher, October. 
History of the question of protective shields for fieldguns. — Armee, October 

31, November 7. 
Krupp' s experiments in regard to field artillery shields.— R. Artig., October. 
Question of the new Belgian field gun. — R. Artig., October. 
Development of the Krupp field artillery material, Model 1897. — M. de Art., 

September, October. 
The question of non-recoil guns in Germany.— R. M. Etrang., November. 
Protective shields. — S. M. BUtter, November. 
Latest development of the Krupp field artillery material— S. M. Blotter, 

October. 
Krupp R.F. field gun, model 1902, long recoil on carriage.— R. M. Suisse, 

November. 
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General von Reichenau*s 5 cm. field gun nsinj; explosive shell.— R. M. 
Suisse, November. 

French field artillery material, 75 mm. — R. Artillerie, October. 

New Italian field artillery, manual of fire. — R. Artillerie, October. 

Question of field howitzers in Germany. — R. M. Etrang., December. 

Howitzers and machine guns, German army.— A. Marine, December 7. 

New machine guns since 1900. — A. S. M. Zeit., November 22. 

Machine gun groups of the German army.— A. and N. Uaz., November 22. 

Tests against shields for field artillery guns — R. M. Suisse, October. 

The struggle against protective shields.— Armec, October 17. 

Extract fi»m report of the commission for testing the altered rapid fire field 
artillery material.- -N. Art. Tids., 2 and 3 Hefte, 

War material at the Dusseldorf Exposition, 1902.— Jahrbuecher, October. 

The gun in naval warfare.— Scien. Amer., December 6. 

Range of the 30-pdr., and 5-inch, English y.F. guns. — A. and N. Oas., No- 
vember 8. 

Medium guns and howitzers.— Jour. U. S. I. India, October. 

Firing of a 7.5 -inch quick-firing gun. — Page Mag., December. 

Artillery practice at search lights.— A. and N. Gas., November 8. 

Working loads for manila rope. — Trans. A. S. Mech. E., Volume 23. 

The defense of coasts ; batteries and submarines. — R. Maritime, September. 

Notes on artillery matters, Germany, Atistro-Hungary, Bulgaria, United 
States, France, Italy, Russia. — M. dc Art., October. 

Plan for the improvement of artillery projectiles and for conducting ballistic 
tests.— Kriegstech., No. 9, 10. 

Some requirements of modem construction of guns and weapons. — Kriegs- 
tech.. No. 10. 

Projectiles in the navy. — R. de Mar., November. 

The John Cockerill works, Seraing. — M. de Art., September. 

Projectiles for illuminating purposes (night combat). — Mex. Mil., September 
I. 

Charts of field of fire for permanent artillery positions. — N. Art. Tids., 2 
and 3 Hefte. 

The new British one-man folding range finder. — Scien. Amer., January 10. 

Observation ladders for field howitzers- — Wochenblatt, November 12. 

Range finders for field artillery on the field of battle. — Wochenblatt, No- 
vember 29, 

Artillery telemeter suited to the battlefield. — R. Mil. Brazil, October, 

■ 

AUTOMOBILES, BICYCLES. AEROSTATION. 

The Paul-Lebaudy, (French) airship,— Scien. Amer., November 15; Janu- 
ary 10, 1903. 

Study of the dynamics of free balloons. — Genie M., October, November. 

Ballooning in the Russian army. — A. and N. Gaz., November 8. 

Aeronautics and war. — Eng., November 7. 

The most successful airship ever built. — Leslie's Wkly., December 4. 

Aerodromes. — Scien. Amer., Supplement, October 25. 

The Langley aerodrome.— Scien. Amer., Supplement, November 29 ; De- 
cember 6. 

The **Santos-Dumont No. 9".— Scien. Amer., December 20. 

Aerial navigation. — Memoires I. C, October. 
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The Arnold system of electrical traction. — Scien. Amer., November 15. 

Oil motor cars of 1902. — Eng., November 7, 14, 21 ; Eng'ing, November 7, 
14, 21, 28, December 5. 

Simms armored motor car and its use for the observation and protection of 
railway lines. — N. Art. Tids., 2 and 3 Hefte. 

Mechanical traction and its application to war purposes. — Cientifico, Sep. 
tember 1-15, October 1-15, November i. 

Electrically driven cars on common roads.— Eng'ing., November 7. 

Two-cycle automobile engines.— Scien. Amer., November 29. 

The Charron-Girardot, and Voigt gasolene automobile. — Scien. Amer., Sup- 
plement, December 20. 

Leading types of 1902 French light-weight automobiles. — Scien. Amer., De- 
cember 27. 

On the use of automobiles.^ A rmee, October 24. 

Present conditions as regards the use of automobiles for mihtary purposes. 
— Int. Rev., Supplement 44. 

Automobiles used in the German maneuvers, 1902. — Int. Rev., November. 

Report on war office motor lorry trials, England. — Int. Rev., November. 

BALLISTICS. 

The temperature of combustion, and other properties of our smokeless 
powder, while being consumed in our new fire arms.— N. Art. Tids., 2 
and 3 Hefte. 

Artillery fire on ship.board.— Boletin, September. 

Direct measure of pressures in bores of guns and in hydraulic recoil cylin- 
ders, using spring-pressure gauges.— Notes Const. Ord., No. 84. 

Efficacy of shrapnel fire. — R. Artig., October. 

The effect of shrapnel fire.— S. M. BUitter, October. 

The computation of general range -tables and their use in solving problems 
in artillery fire. — Mitth. Art. u Q., No. 11. 

Automatic correction for deflection and wind. — R. Artillerie, October. 

Erosion in guns. — R. de Mar., November. 

New methods of armor plate making.— Frank. Inst., January. 

Penetration of field gun shields by 7.9 and 6.5 mm. guns (Ehrhardt). — 
Annee, October 31. 

Guns vs. armor. — R. Maritime, October ; R. de Mar., October. 

Armor M the Dusseldorf Exposition. — Schiffbau, November 8 ; R. Artig., 
October. 

CHEMISTRY AND PHOTOGRAPHY. 

The use of potassium-chloride for the solution of steel in making tHe de- 
termination of carbon. — ^J. Chem. S., November. 

An automatic gas generator. — J. Chem. S., November. 

The rapid determination of carbon by combustion. — J. Chem. S., December. 

Chemical analysis in the test of materials (metals). — Stahl u. Eisen, Decem- 
ber I. 

Electric blue-printing apparatus. — Elec. Rev., November 22. 

Photo-copying. — Eng'ing, November 21. 

Automatic electric blue-printing machine. — Amer. Elec, December. 

Recent developments in coloring matters.— Scien. Amer., Supplement No- 
vember I. 
Journal 8. 
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DRILL REGULATIONS, MANEUVERS AND PRACTICE. 

Target practice in the U. S. army.— S. and Fish., November 13. 

Maneuvers of the IV ai*my corps. — R. M. Suisse, October. 

Recruit school of balloonists in maneuvers of 1902.- R. M. Suisse, October. 

A few words on the German maneuvers of 1902. — Cercle, October 25. 

The French field artillery regulations, 1901. — if. Art. Tids , 2 and 3 Hefte. 

Disembarking maneuvers, Austro-Hungary.— Cercle, November 8, 15. 

Crossing the Aar at Murgenthal b}' a cavalry regiment.— A. S. M. Zeit., 
October 18. 

Siege maneuvers at Chalons. — A. S. M. Zeit., October 18; Armee, October 10. 

Maneuvers of the French hospital corps, 12, 17 and i8th army corps. — A. 
Marine, November 9. 

Provisional instructions for German aeronauts. — Cientifico, September 1-15. 

The school of the soldier. — Quest. Mil , September, October. 

Drill regulations for infantry. Proposed changes made by the firing school. 
— N. M. Tids., 10 Hefte. 

Lord Roberts' fire training,— N. M. Tids., 10 Hefte. 

The training of the infantry recruit. — N. M. Tids., 10 Hefte. 

Position and aiming drill, U. S. army.— S. and Pish., December 25. ^ 

The technical character of training formations for infantry. — ^Jahrbuecher, 
November. 

The French autumn maneuvers. — Jahrbuecher, November. 

The Fort Riley maneuvers.— Jour. M. S. I., January, February. 

Maneuvers on the Linth Kanal, 2 and 3 October, 1902.— A. S. M. Zeit., No- 
vember I, 8, 15. 

The Imperial German maneuvers.- Wochenblatt, October 22, November i, 

8, 22, 24, 26. 
Notes on Danish maneuvers. — Int. Rev., November. 
The grand maneuvers of the French army, 1902. — Wochenblatt, November 

5, 12; A. S. M. Zeit., November i. 
Infantry firing practice.— Bclgiquc M., November 9. 

The value of drill and its limits. — Wochenblatt, November 8 ; December 6. 
Firing instruction at the Royal Military College. — R. Mil. Portugal, October 

15, 31 ; November 15. 
General Langlois and the 20th corps (practical field exercises).— A. Marine, 

November 23. 
Swiss army maneuvers, 1902. — Cercle, November 15, 22, 29; Wochenblatt, 

December 3. 
Authority of officers. — A. S. M. Zeit., November 15. 
Austro-Hungarian maneuvers, 1902— S. M. Blotter, October ; Wochenblatt, 

December 10, 13, 20. 
Maneuvers of the medical corps, France. — A. Marine, December 7. 
Army shooting. — A. and N. Gaz., December 6. 
Exercises in crossing streams by swimming, Swiss cavalry.— R. M. Suisse, 

November. 
The Imperial Austrian maneuvers. — R. M. Suisse, November. 
Maneuvers of the three arms combined. — Exercito, November. 
Grand maneuvers in Kursk, Russia. — Int. Rev., Beiheft, 35. 
Firing of a 7. 5 -inch quick-firing gun. — Page Mag., December. 
English field artillery trainftig, 1902. — Wochenblatt, October 29. 
Firing practice for the officers Italian field artillery. — Int. Rev., November. 
Field firing schools in 1902. — Mex. Mil., November i. 
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Balloons and guns (balloons for observation of fire). — M. de-Art., October. 

Artillery in the recent army corps' maneuvers. — R. M. Suisse, November. 

Considerations on artillery maneuvers. — ^Jahrbuecher, December. 

Mountain gun trials and practice in Switzerland. — Kriegstech., No. 9. 

A necessary reform in the elementary instruction of mountain batteries. — 
M. de Art., September. 

Extract of report of maneuvers of the field ai:tillery, 19 to 20 June, Norway. 
— N. Art. Tids., 3 and 3 Hefte. 

Field artillery exercises and drills, 1901. — N. Art. Tids., 2 and 3 Hefte. 

Machine gun groups of the German army. — Cercle, November 1-8. 

Attack on a fortified field position with service ammunition.— A. S. M. Zeit., 
October 18. 

Russian naval maneuvers. — A. Marine, November 2. 

U. S. naval maneuvers in the Caribean sea, 1902. — U. S. Gaz., December 13. 

Lessons and information furnished by the French fleet maneuvers. — Int. 
Rev., Supplement, 44. 

The combined maneuvers in the Adriatic. — Int. Rev., Beiheft, 34. 

The American combined maneuvers in 1902. — Rundschau, November. 

Target practice at sea, U. S. — R. Maritime, September. 

English naval maneuvers, 1901. — R. Maritime, October. 

English naval maneuvers, 1902. — Yacht, December 6. 

The German naval maneuvers. — Yacht, December 13. 

The English naval maneuvers, 1902, in the mediterranean. — iRundschau, 
December. 

The French submarine boat maneuvers off Cherbonrg.— Rundschau, De- 
cember. 

ELECTRICITY. 

The Rowland writing telegraph. — Elec. Rev., November 15. " 

Uses and advsantages of alternating currents for land telegraphy. — Elec. 

World, November 15, 22, 29, December 6, 13. 
Space telegraphy on the Atlantic and Pacific. — West. Elec, November 15. 
Wireless telegraphy.— R. G. de Marina, November, 
Space telegraphy in the navy. — West. Elec, November 22. 
Wireless telephony by the Collins system. — Elec Rev., November 29. 
Automatic Electric Go's, telephones. — Tel. Mag., December. 
Telephone engineering (pole fixtures). — Amer. Elec, December. 
Recent patents in wireless telegraphy, (Harmonic electro-magnetic signal 

waves).— Elec. Rev., December 20. 
High speed telegraph systems.— Scien. and Indus., November. 
The Fessenden wireless telegraph system. — Scien. Amer., January 3, 1903. 
New means of long distance telephony. — Umschau, January i, 1903. 
Combined telephone and telegraph system.— West. Elec, January 10, 1903. 
Barr and Stroud apparatus for transmitting and receiving orders. — R. 

Marit. Brazil, September. 
Radio-telegraphy ; experiments on the warship Carlo Alberto. — R. Maritt., 

Supplement, October. 
Wireless telegraphy and naval warfare. — R. Maritime, November. 
Marconi's stations for trans-atlantic telegraphy.— Umschau, November 29. 
Blochmann's electrical ray-telegraphy.— Umschau, December 6. 
The work of the Signal Corps, U. S. A.— West. Elec, November 15. 
Final report of the committee on standardization of engines and dynamos. 

— Trans. A. S. Mech. E., Volume 23. 
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Some details of direct connected generator sets. — Trans. A. S. Mech. E., 
Volume 23. 

Elementary principles of electro- magnets. —Scien. and Indus., December. 

Changes in motor winding for different voltages.— Scien. and Indus., De- 
cember. 

Non-inductive starting rheostats. — Amer. Blec, December. 

Electric variable speed control. — West. Eke, December 6. 

Wire and cable specifications. — Elec. World, December 13. 

Carbon resistances.- Phys. Rev., December. 

Self -registering electric watt meters. — Scien. Amer., Supplement, January 

3, 1903- 
Safe and accurate electric safety fuzes. — Prank. Inst., January, 1903. 

Modern practice with direct current machinery.— Eng. Clev., January i, 

1903. 

Testing dyaamos and motors. — Eng. Clev., January 1, 1903. 

Prevailing types of direct current dynamos and motors.— Eng. Clev., Jan- 
uary I, 1903. 

Hints on the care of electrical equipment. — Elec. World, January 10, 1903. 

A recent advance in electric lighting.— Elec. Rev., November 15. 

24-inch automatic projector.— Eng., December 12. 

New Nemst lamp patents. — West. Elec, January 10, 1903. 

Search lights in naval warfare. — Boletin, October; R. de Mar., October. 

Manufacture of incandescent lamps. — G^nie C, December 20. 

Polyphase motor of variable speed. — G^nie C, November 15. 

Electric pointing gear for guns, Fiske system.— Boletin, October. 

The induction motor. — Scien. and Indus., December. 

Motor speed control. — Trans. Inst. Elec. E., November. 

The series motor. — Amer. Elec., December. 

Variable speed motor control. — Elec. World, December 13 ; Trans. Inst. 
Elec. E., December. 

Regulation of muli-circuit generators. — West. Elec, January 3, 1903. 

American practice in motor construction.— Amer. Elec, January, 1903. 

Terminology of primary and storage battery electrodes. — EKc World, No- 
vember t'5. 

Testing a battery.— Scien. and Indus., December. 

The Phoenix accumulator.— Scien. Amer., Supplement, November 29. 

A storage battery without jars. — Elec. Rev., December 13 ; Amer. Elec. 
December. 

Self -forming separator in a nickel-peroxide storage cell. — Elec World, De- 
cember 13. 

Deterioration of storage battery plates. — Ginie C, November 8. 

The storage battery as a factor in speed control.— Trans. Inst. Elec. E.i 
December ; Amer. Elec, December ; West. Elec, December 6. 

The PuUen primary cell. — West. Elec, January 10, 1903. 

ENGINEERING AND FORTIFICATIONS. 

English coast defense. — Kriegstech., No. 9. 
The present fortified ports of Italy. — Int. Rev., November. 
The fortress of Lemberg, Austro-Hungary.- Int. Rev., November. 
Field fortifications of the Buchbergs, Switzerland. — Int. Rev., November. 
Plans for the establishment of an entrenched camp on the plateau of Fratel, 
Portugal.—Eng. Mil., September. 
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Resistance to compression of b^ton arm^ amd. b^ton freit^. — Q6nic C, Novem- 
ber J -29 ; December 6. 

Armored concrete pillars. — Zeitschr. I. A. V. November 7. 

Field fortification and engineer armament. — S. M. Blatter, October. 

Solution of various problems in modem engineering (stresses in bridges, 
girders, etc,).— Mitth. Art. u. G., No. 11. 

Some new materials for construction purposes. — Ginie M,, November. 

Are fortress walls still necessary ? — Jabrbuecher, December. 

The Hammer tachymetric theodolite. — Zeitschr. I. A. V., December 5. 

A study on hydraulic coefficients. —Zeitschr. I. A. V., December 5. 

Thoughts on the future art of armored fortification. — Kriegstech., No. 10. 

Recent tests of armor construction, Hennebique system. —Zeitschr. I. A. 
v., December 12. 

Test for strength of an armored beton plate. — Zeitschr. I. A. V., December 

19. 
Study of a new form of a military bridge. - Gtnie M., September, October. 
Organization and execution of a preliminary survey of a railroad for the 

Colonies. - Ginie M., September, October. 
Military engineering at Bizerta. — Marine F., October 15. 
Some military tests of hydraulic cement. — ^Jour. M.S.I., January, February. 

ENGINES, BOILERS AND MECHANISM. 

Corrosion of boilers by magnesium chloride. — A. S. N. Engrs., November. 
Condensed exhaust steam and boiler feeding. — Eng'ing, November 14. 
Superheated steam. — Scien. Amer., Supplement, December 27 ; Eng'ing. 

News, December ii. 
Modern boiler practice. — Eng. Clev., January i, 1903. 
Working 4etails of a gas engine test. — Trans. A. S. Mech. E., Volume 23. 
Gas engine vs. steam engine.— Eng. Clev., December i. 
The Koerting gas engine.— Eng. and Min. Jour., December 6. 
The American type Diesel engine.— Elec. Rev., December 6. 
"Series- vapor" and '*heat- waste" engmes.— Frank. Inst., December. 
Deutz gas engines. — Schiifbau, November 23. 

Steam engines at the Dusseldorf exposition.— Ginie C, November i. 
A new turbine engine.— Scien. Amer.« Supplement, October 25. 
Piston packing experiments. — Amer. Mach., January i, 1903. 
Reciprocating steam engine.— Eng. Clev., January i, 1903. 
The Westinghouse engine.— Eng. Clev., January i, 1903. 
Graphical chart for the solution of valve gear problems.— A S. N. Engrs., 

November. 
A new valve gear for gas, steam and air engines. — Trans. A. S. Mech. 

E., Volume 23. 
Piston velocity. — Scien. and Indus., December. 
The Bushnell planimeter.— Eng. Clev., December 1. 
Geometry of diagrams: economical questions on indicator curves. - R. 

Maritime, November. 

METALLURGY. 

Developments in electro-metallurgy of iron and steel.— West. Elec, No- 
vember 22. 
Commercial aluminum alloys. -Scien. and Indus., December. 
Malleable cast iron.— EngMng. News, December 11. 
Aluminum and its alloys.— Scien. Amer., Supplement, December 13. 



Il8 INDEX TO CURRENT MILITARY LITERATURE. 

Trophenas method of making steeL — N. Art. Tide., 4th Hefte. 
The determination of maganese in iron and steel. — ^J. Chem. S., December. 
Influence of the chemical composition on the strength of iron. — Stahl u. 
Eisen, December. 

MILITARY GEOGRAPHY. 

Inland navigation in relation to other means of transport. — Boletin, Septem- 
ber, October. 
Culebra. — U. Serv., December. 

An alternative line for the Nicaragua canal. — Proc. A. S. C. E., December. 
Developing a British war post. — Cas. Mag., January, 1903. 
S.M.S. Falke on the Amazon. — Rundschau, November, December, 
Dalny, new Russian port on thegulf onP6-chi-li.-— R. Maritime, October. 
Cheick-Said. — A. Marine, November 23. 

The railroads across Africa. — Zeitscbr. I. A. V., November 14, 21. 
Turkestan and Bokhara. — Memoires I. C, September. 
The port of Bizerta. — Ginie C, November 15, 22. 
The Madagascar railway. — A. Marine, November 30. 
Portugal from a military point of view.— R. Mil. Portugal, December 15. 

MILITARY HISTORY. 

The Somaliland expedition.— U. S. Gai., November i. 

Auerstadt.— Cercle, October 25, November i, 8. 

Woerth- - Wochenblatt, October 22. 

General Carl V. Schmidt. — Beiheft, 11 and 12, 1902. 

History of the French artillery'. — R. Univ., November, December. 

General Dugommier. — R. Univ., N<»vember, December. 

Napoleon, chief of the army ; expedition to Egypt. — Cientif&co, September 
15, October 15, November i. • 

The enigma of Ligny and Waterloo. - R. M. Suisse, October. 

Evolution of the organization of field artillery, U. S.— U. Serv., December. 

The battle of Plassey. — Jour. U. S. I., India, October. 

The French eastern army, (1S70-71) from Hericourt to Pontarlief. — Mil. 
Tids., 3 Hefte. 

Side-lights on the Boer war. — U. Serv. Mag., December, 

The great lcs.son of the Boer war.— Jour. M. S. I., January-February. 

The events in Venezuela.— A. Marine, December 28. 

The autumn campaign of 1813. — Wochenblatt, October 29, November i. 

The Venetian fleet under Pietro Barbarigo in 161 vS. — Rundschau, November. 

The destruction of the Haytian rebel cruiser Crete i\ Pierrot by S.M.S. cor- 
vette Panther. - Rundschau, November. 

Naval historical incidents in German history.— Rundschau, November. 

Russian preparedness for war and the movements of the army until the ist 
battle of Plevna, 1S77. — Wochenblatt, November 5. 

Moltke's military correspondence 1859.— Wochcnbatt, November 5, 8, 12. 

Service of the Portuguese navy in Mozambique. — Club Mil. Nav., October. 

Historical note on the principal military operations conducted in the prov- 
ince of Alemtejo.— Eng. Mil., September. 

From the history of the 4. Rheinbund-regiments, Dukes of Saxony. — Woch- 
enblatt, November 12, 29. 

Admiral Nelson at Maddalena and the Sardinian navy at that time.— R. 
Maritt., October. 

Marshal Gassion at the battle of Rocroi (1643). — R. Cav., October, November. 
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History of warships : La Beile Poule.—K, Marine, November 23. 

Studies of military history : The Thirty Years' war. — Exercito, October, No- 
vember. 

The Italian campaign of 1859 ^^'^ Napoleon III. as an army leader. — 8. M. 
Blfttter, October. 

The Seven Years' war.— Wochenblatt, November 19. 

Railroad warfare in South Africa.— Wochenblatt, November 15. 

Plevna then and now. — Organ, LXV. 4. 

Studies on the South African war.— R. M. Etrang., November, December. 

The French militia and English militia in Canada, 1627-1900. — R. Inf., No- 
vember, December. 

Considerations on the Spanish-American war a propos of the Schley inquiry. 
— R. Maritime, November. 

Civilization and war.— R. Maritt., November. 

Operations of the South Germans, 5th to the 7th of July, 1866. — Wochen- 
blatt, November 29, December 10. 

Strasbourg, 1865-1870.-— Ccrcle, November 29. 

The attack on Kars, 1877.— Cercle, November 29. 

The English against the Somalis.— A. Marine, December 7. 

France's North African campaign, — Wochenblatt, December 3. 

Customs of war in land warfare.— Wochenblatt, December 10. 

The 9th English division at the battle of Paardeburg, February 18, 1900. — 
Wochenblatt, December 13, 17. 

Reminiscences of Admiral von Stosch. — Rundschau, December. 

The decline of England as a sea power. — R. Q. de Marina, December. 

The naval battle of Manila. — R. de Mar., October. 

MILITARY SCHOOLS. 

Report of the field and mountain artillery fire (target practice) school, 1901. 
— N. Art. Tide., 2 and 3 Hefte. 

Royal infantry academy at Toledo, Spain. — A. Marine, November 9. 

Modem naval education.— R. Marit. Brazil, September. 

Change in duration of school terms, Servian military academies.— Int. Re- 
vue, November. 

Preparatory schools in Russia. — Int. Rev., November. 

Examinations at the firing school, Mexico.— Mex. Mil., November i. 

Japan's war academy. — Armee, November 7. 

History of the Imperial Austrian engineering academy. — Zeitschr. I. A. V., 
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COMMENTS CONCERNING THE REMARKS OF 

MAJOR WHISTLER UPON CAPTAIN HAAN'S 

REPORT ON FIRE CONTROL* 

By Captain W. G. HAAN, Artillery Corps. 



Major Whistler opens his remarks by saying, **My report 
* * * was not intended as outlining a system for adoption 
by others'*, and states in second paragraph, **It was to be ex- 
pected that weak points would be found in the method, and it 
was for this reason that it was suggested that the method should 
be tested throughout the corps." 

It was upon this * 'suggestion", made as it would appear by 
the author of the report, that it was, by direction of the Secre- 
tary of War, ^'published for the information and guidance of ar- 
tillery officers, who will make a thorough test of the system dur- 
ing the approaching drill season, and at the end thereof report 
the result, with observations and recommendations, to the 
Adjutant General of the Army." 

This left, to my mind, no other course than to try the system 
and report upon it, adding such observations and recommenda- 
tions as were considered pertinent to the subject. **The impor- 
tance of these considerations will, I hope, be accepted as an 
excuse for my going into the subject somewhat in detail" and 
for taking up the space I did in the Journal. 

A copy of my report came into the hands of the staff of the 
Artillery Journal at Fort Monroe, which requested that the same 
be published. Such publication was not immediately authorized 

• Sec youmalof the United States Artillery, November-December, 190a ; vol. XVI U., No. 3. 
Journal 9. 
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by the Secretary of War on account of an objection made, I was 
informed, by Major Whistler, until he could write a reply to be 
published in the same number of the fournal. 

Before making any comments concerning his remarks upon 
my report, I desire to call attention to a statement on page 1 1 of 
Major Whistler's report on <*Fire Control, etc.," which I had 
previously misunderstood or 1 may mistake now. It reads as 
follows: **The result of this work (referring to work described 
in his report) was shown at the target practice, when two of the 
batteries each fired ten shots in less than thirty minutes, at a 
range of about 4500 yards, with Parrott ammunition, one of the 
batteries making ten hits or half hits upon the imaginary target" . 
He does not state what the other batteries made. 

To one studying this report, it is evident that the meaning 
conveyed by this statement is that these shots were fired at a 
moving target. I have been informed since that such was not 
the case. If I was correctly informed (and I should be glad to 
be corrected if I was not) that the firing was at a fixed target, it 
is absurd to say that any system of fire direction was used. It 
was a mere matter of correcting for error of previous shots and 
no set-back or predicted points were necessary. 

During last year's annual target practice, two of the companies 
at this station fired at fixed targets with the 8-inch converted rifle. 
Each fired 10 shots; one company made 11 half hits and the 
other 9, and each series was completed in less than nineteen 
minutes; this when only about one hour's drill had been had at 
this class of gun by each company during the year; yet it was 
not claimed as something to vindicate any particular system of 
fire direction, because nothing but simple common sense was 
necessary. It may be added however that the guns were not 
fired by the indirect method. 

If the remainder of the report is as lacking in clearness as this 
part, it is not surprising that it was not clearly understood by 
many officers who where directed to try it and report upon its 
merits. 

It does not appear to me that the request that my report 
should not be published until he could write a reply, to be pub- 
lished in the same nimiber of the Journal^ is altogether a frank 
invitation by Major Whistler for the friendly discussion of a 
problem which is at present of vital importance to the proper de- 
velopment of our coast defenses. As for myself I am ready to 
accept any system that may be found to give the best results 
under circumstances that simulate as near as may be to those of 
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an actual engagement, but I am not convinced that the theory 
of one officer should be accepted without trial or discussion, when 
that officer has had no experience in actual war and when his 
theories are contrary to the best judgment of a large majority 
of our artillery officers who have given this matter not only much 
thought but who have spent much of their time at the gims and 
have, therefore, studied the subject in as practical a manner as 
is at present possible in our service in time of peace. 

While visiting Fort Wadsworth during the summer of 1902, I 
witnessed the drill with the indirect system; no observations were 
taken at signal **hit*' to verify the correctness of the laying of 
the guns, and I was told by an advocate of the system that it 
could be practiced at fixed targets as well as at moving targets. 
I am now of the opinion that it would work even better at fixed 
than at moving targets. 

To return now to Major Whistler's remarks: Hi^ statement 
that I did not understand the spirit of his method does not con- 
vert me to his way of thinking. I believe that I understood his 
report as it is understood by other officers who have given it a 
thorough test, and if that is not what was intended, there must 
evidently be a lack of clearness in the report. 

I stated that it required four observations to make a predic- 
tion; I might have modified that perhaps by saying, *<It takes 
four observations to make a prediction with some degree of ac- 
curacy' * . My plotter clearly understood how to use the auxiliary 
scale to make predictions from two, three, or four observations, 
but no degree of accuracy could be assured by the predictions 
from two or three observations. This follows naturally from the 
fact that for a three minute prediction from two observations, 
any error in observation or plotting either in range or direction 
would be multiplied by nine, and for a two minute prediction, 
by six. 

It was found impracticable to make predictions for less than 
two minutes, because to get the data to the ^>'uns required on an 
average from 50 to 55 seconds. I am still of the opinion that 
two minutes is the smallest prediction practicable under the 
system. 

It required more than three minutes, I might say, as a rule 
between shots **at drill", because the target had to be followed 
with the P.F. until *'hit" was signalled, in order to get the dis- 
tance to the target at the moment the shot would have struck 
had it been fired. This reading had to be taken and recorded 
and then'the first observation for the next^prediction taken on 
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the next rin^ of the time interval recorder. It usually required 
approximately three minutes and twenty seconds. This of course 
would not be the case in action or practice, but only at drill, and 
my remark referred to the drill, so that in action the jjhots could 
be fired at about three minute interval, which for the 8-inch and 
lo-inch guns is about half the rate practicable. 

I said in my report, **From the moment the shot is fired, it 
requires an entirely new set of observations to get data for an- 
other prediction". To this reply is made as follows: **This is 
not necessarily so. If the speed and direction of the vessel re- 
main fairly constant, new prediction points can be determined 
without further observations.*' This condition however does not 
obtain in general, and my observations indicate that frequent 
changes in direction and speed would probably be made in a 
naval attack. On this very subject I have on various occasions 
talked to naval officers who have been in naval battles, and they 
invariably stated that changes of speed and direction would con- 
stantly be made with the view of avoiding predicted points. This 
was recognized long ago : for example, see Journal U, S. Artillery ^ 
April, 1894, page 195. Lieutenant E. M. Weaver, Artillery 
Corps, who appears to have been among the first who seriously 
advocated the use of a moving target at all times for target prac- 
tice, and who has consistently worked on the same lines ever 
since, says: **But in actual combat the rate will be constantly 
changed by the captain of the ship being fired at, for the special 
purpose of making it difficult for the shore gun to hit the vship; 
(c) the direction of the ship is also difficult to determine even 
approximately and in combat it would be constantly changed. 
Instead therefore, of firing at a body moving in a straight line 
with a uniform velocity, we must be prepared to fire at one mov- 
ing promiscuously in different directions and at varying veloci- 
ties." Any system would work well *'if " certain conditions al- 
ways obtained, but the great ** if " always makes itself prominent, 
and any system that depends upon the location of the **if " in a 
certain place will be sure to find it "dislocated" when it is most 
wanted. 

**The astonishing errors in azimuth reported" can be accounted 
for in three ways : In addition to the two enumerated on page 
293, Artillery Journal,^ there is another one full of resource. At 

Battery Cranston the P.F. is 1200 yards to the left of No. 1 gun; 
suppose a vessel is 3000 yards away and coming directly toward 
the gun; refer to the figure : — 
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When vessel is at is a prediction is made say for C for which the 
gun is laid; now the vessel changes course very slightly to the 
left and crosses vertical hair when at /?, and a miss in azimuth 



PP 




Gun 

is the result. Errors in azimuth are frequent when the P. F. is 
far to one side of the battery, as this system in its latest form 
contemplates, and reduces to a minimum when it is near the line 
of fire as at Fort Wadsworth. 

The advocates of the indirect system would probably say that 
fire should be <* held " in such a case as this, but with the Type 
^* B*' instrument, which is designated as the Battery Comman- 
der's instrument on medium and low sites, small differences in 
range are difficult to determine; but in any case, 1 found, with 
my Type ** A" on a high site, that most of my commands at 
about the end of the predicted interval were, *'hold fire," and 
**slowly but firmly" the conviction was forced upon me that this 
command would never destroy a fleet. 

The officers understood the correct adjustment of the Type 
**A", and they did not <*conceive the idea that the vessel was 
expected to reach the predicted point exactly at the expiration of 
the predicted time". In fact I claim for the officers and men of 
my company a fair amount of intelligence, and am satisfied that 
Major Whistler's report was fairly well understood by them. 

In the discussion of the * ^fundamental, practical and tactical 
conditions, etc.," I desire to call attention to one point particu- 
larly. On page 296 we find: *'It would be suicidal to adopt a 
system which expected the gunner (however well trained) who 
has never been under fire, to stand up on the sighting platform 
and give the proper allowance in the proper direction and to fol- 
low a vessel with cool deliberation, while under the fire of rapid- 
fire and machine guns and amid showers of pieces of exploding 
shells." On the same page he says : ** It is in the actual run-by 
that rapid fire should be resorted to and then only within three 
thousand yards" ; and on page 253 in ''Tactics of fire direction",* 

• ^o-umal U, S. Artillery, November-December. 
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referring to short range fire, he says : * 'Firing is done entirely 
by Case II. and the most rapid fire possible is used." 

In the indirect system, therefore, the change would take place 
and the gimner placed upon the sighting platform just at the 
time when rapid-fire and machine guns would become effective, 
and the poor gunner after all would have to stand **with cool de- 
liberation" under **the fire of rapid-fire and machine guns and 
amid showers of pieces of exploding shells." A hard lot indeed, 
but why place him behind the parapet at long range when there 
is little danger, and expose him to panic at the moment when 
rapid-fire and machine gun fire from the fleet becomes effective. 

In a small work at Sangly Point, near Cavite in Manila Bay, 
were mounted in' a water battery, two 6-inch guns en barbette. 
They were manned by about forty Spanish soldiers. They re- 
ceived a heavy fire from Dewey's fleet at ranges varying from 
6000 to 2000 yards, but these two guns kept up a continuous fire 
on the fleet until the Petrel turned their flank, thus taking them 
in rear. The guns were then abandoned and a detachment was 
landed which wrecked them. Both of the guns were in service- 
able condition when they were abandoned. The officers com- 
manding at the battery stated that they received a heavy fire but 
that none of his men were injured and that his guns were not 
silenced. 

I am inclined to think that Major Whistler's fears for the gun- 
ners are much exaggerated and that the fire of a fleet would not 
be over accurate, especially if a heavy and rapid fire be received 
by it from the batteries on land; moreover it is my observation 
that in action men do not as a rule become excited but seem to 
be cooler even than usual. 

I think the ^'fundamental, practical and tactical conditions" 
are exceedingly well stated in Major Whistler's remarks, but 
that they can best be fulfiilled by the indirect system is, in my 
opinion, not made clear. 

I do not wish to be understood as being opposed to all features 
of this system, and the very fact that an officer of as much ex- 
perience and as good opportunities as Major Whistler has had, 
advocates it should carry much weight. His work in other lines 
has, in many cases, proven satisfactory and practical, but from 
that does not follow infallibilit)-, and rather than discourage a 
friendly discussion of methods, it seems to me he should invite 
such a discussion. Nor does it seem that becau.se he has placed 
himself on record as to his ideal system of fire control, this 
should preclude a discussion by him of other systems, for it is 
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only by pointing out the weak points of any system that it can 
be made strong. 

There is, to my mind, clearly a fundamental principle violated 
by the use of any system that makes the battery an adjunc tto 
the range finder. In any action I am satisfied that this would 
be reversed and that the battery must at all times be the main 
consideration and the range finder an adjunct. The work of the 
range finding detachment must, moreover, be done so quietly 
and perfectly as to allow, at any time it may be called for, the 
fullest development of fire by the battery, no matter whether at 
short, long, or medium range, and, in my opinion, any scheme 
that requires a change in the system of fire direction during an 
action is fatally defective. The more I work at the batteries 
and instruments with the instruction of enlisted men, the more I 
am becoming convinced that for high power guns the proper 
station for the battery commander is at the battery and not at 
the P.F. station, as was recommended in my report to which Major 
Whistler's remarks refer. A lieutenant can furnish to the gun 
commanders the predicted range each minute, just as well as the 
captain; and the captain, in his station at the battery or very 
near it, will be in a far better position to properly command and 
control it than at the P.F. station, unless the latter also is near 
the battery. No specific duty should be assigned to the bat- 
tery commander, so that he may be free to direct properly the 
progress of the action and to carry but in detail the general in- 
structions received from the fire commander. 

Major Whistler correctly lays great stress upon the difficulty 
of working by synchronous time at two different places, but any 
problem of that kind becomes simple as it is studied, and already 
we have clocks that do this work for us without much difficulty. 
In the practice just closed in this harbor, no errors were made 
in time by the five high power batteries, all of which used the 
direct system. Case II., at **moving targets", making an average 
of 561^2 per cent hits or **eleven half hits out of every ten shots" ; 
but only five shots were fired in a series and all but one battery 
made excellent line shots. This practice was with a powder, un- 
tested, and supposed to give a velocity of 1300 f.s., while its cal- 
culated velocity, from data taken during the firing, was 1262 f.s. 
On account of interfering vessels and other causes, none of the 
series were continuous; Captain Koehler at the second shot hit 
the target and sank it, and had to fire the remainder the next 
day, when he got two more half hits. (Two half hits sound 
really larger than one hit, ergo.) 
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All the captains report the system in general satisfactory, but 
recommend some slight modifications, the necessity for which 
became very apparent during the practice and will be a matter 
to be taken up for correction in consultation with those officers 
who have worked most in this line. 

It must be remembered that the communications and other 
arrangements at this station are very incomplete, and seem to 
have been materially delayed awaiting the test of a system now 
long overdue according to early promises but which, let us hope, 
may develop something of practical utility, and brush aside the 
objections in the way of communications and other necessities, 
whereby such an '^effective" blockade has been established 
against our requests and requisitions. 



I desire to hazard the suggestion that in attempting to correct 
for atmospheric conditions with the greatest refinement, we are 
too much carried away by theory. The most intelligent and 
most valuable men are taken away from the guns for this pur- 
pose. Economy in men is one of the first considerations in our 
service, and under no consideration should men be assigned to 
extraneous duties where the work done by them does not add to 
the ^'practical efficiency" of the battery. It does not seem to 
me justifiable to assign men for this purpose, except at stations 
where great changes of atmospheric conditions are to be expected, 
and is unnecessary work, for example, at most of the stations 
on the Pacific coast. 

It has been my observation in all target practice that I have 
witnessed that the errors due to the powder and other unknown 
causes were very much greater than the corrections made for at- 
mospheric conditions, with the result that these additional cor- 
rections had to be made, still further complicating the work. 

Take for example the powder used in the target practice just 
closed at the Presidio, California, and of which a brief resum6 
is given below. At four thousand yards the range given by the 
powder was 170 yards less than theoretically it should have been 
had the powder given the velocity marked on the charges. The 
correction for atmospheric conditions was 9 yards. Had no 
corrections been made for atmospheric conditions, the shot 
would have in this particular case been 179 yards short instead 
of 170, and the correction for error of previous shot would have 
been quite as simple had no correcti(m for atmospheric conditions 
been made. The chances are even that the actual error would 
have been less. In the second shot with the 10-inch disappear- 
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ing g^uns, an error was made in laying the gun for elevation. 
This was due to two causes: **a", the elevation for a fictitious 
range about 1 70 yards greater than the actual range had to be 
taken from the table, causing double mental calculation, first for 
increase in range due to gun difference, and second due to slow- 
ness of powder; <*b", conversion of yards of range into degrees 
and minutes of elevation, making three operations in a time too 
short for accuracy in rapid firing. 

Of one thing all may rest assured, and it is that sooner or 
later, and the sooner the better, we will have to simplify our 
fire control and fire direction system to the utmost practicable 
limit. We must learn to manage this part of our work with the 
fewest trained men and instruments of precision that successful 
practice will justify. The very first step in this direction is to 
weed out in the chain of men and instruments, all whose work 
can not be demonstrated to be necessary, and which does not 
go straight and in an important manner to aid in landing the 
projectile on the target. This subject in connection with the 

m 

proposed omission of atmospheric data in ballistic calculations 
is one which it is hoped will receive the careful consideration of 
the Board recently appointed for the the revision of the Coast 
Artillery Drill Regulations. 

It cannot fail to impress itself upon any careful officer who has 
to instruct enlisted men that there is now, with rapid firing 
heavy guns, a prime necessity for an elevating device that reads 
in the same unit as the range finder. The necessity of conver- 
sion from yards to degrees and minutes gives rise to innumer- 
able errors in practice and action, with a consequent inaccuracy 
the causes for which will be overlooked. The result is incorrect 
laying and confusion for succeeding shots. 

I am of the opinion that the elevation device should be grad- 
uated in yards for each established velocity, and there should be 
an adjustable zero indicator so that when powder is tested and 
found to give a different velocity from that prescribed, a mechan- 
ical correction can be made by the adjustable zero indicator, 
and no double mental calculations and conversions will be 
necessary. 

It may be said that a slight change in velocity from that for 
which the scale is constructed would render useless this scale, but 
such is not the case. By constructing velocity curves, especially 
for the service velocities, it is found that they are practically 
parallel for velocities varying as much as 200 f.s. By the use of 
a movable zero indicator wc perform mechanically the operation 
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of bringing these curves together at one point, say a mean range, 
and then they will coincide throughout near enough for all 
practical purposes; so that one elevation scale plate may be used 
for velocities say from 1800 f.s. to 2200 f.s. with practical accu- 
racy. 

As above indicated, the powder did not give- the velocities 
marked on the charges. The result was that the first company 
firing was placed at a great disadvantage in being obliged to 
use a range table that was constructed for a different velocity 
and with no time allowance for even one careful observation. 

In this connection I desire to call attention to the following 
extract from the minutes of the Artillery Board at Fort Monroe, 
which extract was published in the Journal U, S. Artillery for 
November and December, 1902. "Extract from minutes of July 
15. The Artillery Board » * * desires to submit the following ; 

**The artillery makes no attempt to prescribe what muzzle 
velocity a powder shall give for a service charge^ asking only 
that it be as high as possible, but, the muzzle velocity being 
fixed on, the Board submits that the artillery should still be au- 
thorized to determine by test whether the muzzle velocity of the 
powder supplied is as stated." 

The muzzle velocity of the powder furnished for this practice 
was marked on the charges to be 1300 f.s., but as a matter of 
fact it was nowhere near that velocity. 

The companies in this harbor have just completed the practice 
with the ten and twelve inch guns ; five companies firing. Two 
companies used the 12-inch barbette, two, the 10- inch disappear- 
ing and one, the 12-inch disappearing guns. The last, owing to 
some defect apparently in counter recoil buffers, did not func- 
tion properly and the series could not be completed. 

The ranges varied from 3100 yards to 5100 yards. Practice 
charges, smokeless powder, were used with service cast iron pro- 
jectiles. The average percentage made, of the twenty-six shots 
fired, was ^6y^ per cent hits or a little more than 11 half hits for 
each ten shots fired. One company, Captain Cloke, with the 12- 
inch barbette gims made ido per cent. This company had an 
advantage in firing last, and thereby knowing the slowness of 
the powder, which, it may be added, gave remarkably imiform 
results throughout the practice. There were a few erratic shots 
which were evidently due to other causes. Had the powder been 
tested, there seems no reason why the percentage of hits should 
hot have been even better. 
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All the firing was done within the time limit as prescribed in 
General Orders No. 97, Adjutant General* s Office, 1902. 

The companies firing with the high power guns used the sys- 
tem of fire direction outlined in my report — in some cases, with 
slight modifications. These, where found more practical after 
further trial, will be included in a revised edition of the drill. 

It does not now appear that any of the officers recommend any 
material changes in the system. 



THE FIELD ARTILLERY OF THE ARTILLERY CORPS. 

By Major A. D. SCHENCK, Artillkrv Cori's. 



In Captain Coe's admirable article on Coast Artillery Organi- 
zation,* he naturally has nothing to say respecting the field bat- 
teries, which now form an incongruous part of that corps, for, as 
a matter of fact, these batteries do not properly, and should not 
in any manner have any connection with a corps of artillery or- 
ganized for coast defense. 

To use one of the Captain's expressive terms, field artillery does 
not fit in anywhere in a proper organization for coast defense. 
It is possible that field artillery might be necessarj'^ to aid in the 
defense of some element of our coast defense, threatened by an 
enemy's attack by landing parties of greater or less force, but in 
such event it is quite evident that the field artillery would have 
no more to do with coast defense proper, than would the infan- 
try or cavalry commands to which it is attached and of which it 
forms a proper and integral part. In fact the Captam clearly in- 
timates that the infantry will necessarily have a very much more 
intimate connection with the coast defense, as guards within its 
works^ than the field artillery will or can ever have, and, there- 
fore, it would be much more appropriate to have thirty com- 
panies of infantry incorporated as a part of the artillery corps, 
than it now is to have thirty field batteries; yet no one has made 
even a suggestion for such an absurdity. 

Field artillery is just as much a part of a field army as is in- 
fantry, both may be called to the defense of our seacoast works, 
but this involves neither necessity nor reason for making either 
field artillery, or infantry, or cavalry a part of a coast artillery 
organization. 

It is a self-evident proposition that the field artillery should be 
entirely segregated from the coast artillery, as the two are wide- 
ly different in their organization, instruction and purposes, and 
excepdng the name * 'artillery" they have nothing more in com- 
mon, than have the infantry or cavalry with coast artillery. If 
now this separation can be done without at the same time reduc- 
ing the numbers of the oflficers and enlisted men now provided 
by law for the artillery corps, the corps will at once practically 
secure an increase in its available personnel, of about 135 officers 
and 3600 enlisted men, of the 367 officers and about 6000 enlisted 

* youmalof the U. S. AriiUay, January-Februarj*. 1903. 
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men, which Captain Coe shows to be an absolute necessity myiv; 
and in doing this, attention is particularly called to the fact that 
he has not taken into account at all the most urgent necessity of 
the coast defense — that of the submarine mining, (including sub- 
marine torpedo boats), which calls for a minimum force of over 
100 officers and 3000 men, and the corps will still be short 232 
officers and over 2000 men. To this total for actual service at 
stations, must be added at least 5 per cent of the number of 
officers on account of absence by detail, leave, sickness, etc., and 
to the enlisted strength 3 per cent for normal sick, 4 for guard 
duty, and the per cent authorized by army regulations to be ab- 
sent on furlough. It will then appear that the number of men 
actually required to man properly the coast armament already 
completed and ready for use, {one relief, it is not worth while con- 
sidering more now, save for a few of the most important stations, 
where two or three reliefs are obviously necessary), is 951 officers 
of various grades up to and including a major-generalcommand- 
ing, (as in the Marifie Corps, with scarce half the personnel, and 
none of the armament, or the navy with about the same number 
of men and much less armament, and 18 major-generals), and 
27*237 enlisted men; just about what was predicted ten years 
ago would be required about this time. 

It is thus seen how urgent is the need of the artillery corps 
proper for an increase in its personnel, and why the detach- 
ment of the field artillery therefrom in the manner indicated, 
would afford great relief, and would be an exceedingly wise 
measure for the increase of the strength and efficiency of the 
corps without calling special attention thereto at the present 
time, when we are in danger of having trouble with one or more 
great military powers. If the field artillery be given a proper 
organization at the same time, it need be no reason for foreign 
comment, as such an organization for the present would have to 
do only with batteries already in the service. 

Having separated the thirty field batteries from the artillery 
corps, thereby enabling it to pursue better its proper sphere 
of work, what is to be done with the batteries? Are they vStill to 
remain without any legal organization whatever higher than that 
of a battery ? In the army of every civilized country in the 
world the field artillery forms as much an integral part thereof 
as do the infantry or cavalry, and is organized into battery, bat- 
talion, regimental and brigade units, just as those arms are, but as 
a matter of course, and for reasons too obvious to require mention- 
ing, thAse units in the artillery are widely different in the details 
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of organization, from those of the other arms. These organiza- 
tions are found in Germany, France, Russia, Austria, Belgium, 
Holland, Italy, Spain and even in Japan. In England the 
general form is followed to a considerable extent, but the organi- 
zation is poorer than in any country named. 

The organization of a battery is peculiar to itself, and is based 
upon purely artillery conditions. Not so the higher units how- 
ever. These depend for their strength directly upon the divi- 
sional and corps organizations of the infantry, or of the cavalry. 
The fact that we have no division and corps organizations is no 
more reason for not giving the field artillery a proper organiza- 
tion, than it would be to have no officers in the army of higher 
grade than colonel of a regiment. Regiments of field artillery 
are as much required for war service as are infantry regiments, 
and as we do not wait for war to organize the latter, neither can 
we wisely and safely do so for the field artillery. 

To each division of infantry or cavalry is assigned a battalion 
of 3 or 4 light field, or horse batteries; the divisional battalions 
of an army corps forming a regiment. To each army corps is 
assigned 2 or 3 battalions of heavy field batteries, and sometimes 
another of horse artillery; which constitute the regiment of 
corps artillery, the two regiments of the corps forming a brigade 
of field artillery, under the corps chief of artillery, who may be 
a brigadier, but is generally a major-general of artillery. At the 
same time peace conditions are prescribed for a less force than 
when on a war footing, and provision is made for the cadres for 
the ammunition trains (in many instances the artillery is charged 
with the infantry ammunition also). Nominally the brigade is 
the highest unit of the organization. But, as in the Franco- 
Prussian war, when three German armies were in the field under 
the command of the old Emperor William, huge bodies of artil- 
lery from two armies were combined under the command of the 
superior artillery generals, or under the supreme chief of artil- 
lery on the staff of the Emperor. So that, although the regular 
organization only includes the brigade, it is supplemented, or 
completed to any necessary or desired extent for battle purposes 
in the persons of the generals who comprise the superior artil- 
lery hierarchy, who are the chiefs of artillery of the various 
armies, and that of the entire army as a whole. 

The details of all this as applicable to our own army, and its 
necessities, are worked out very completely, and shown in a bill, 
H.R. 15446, introduced in the present session of Congress by 
Mr. Esch. SiiQ Journal U, S. Artillery^ July-August, 1901. 
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As a matter of course there must be provided, in addition to 
the horse, lij^ht and heavy field artillery which is always inti- 
mately connected with armies, whether in peace or war, moun- 
tain artillery, just as we now have, but which we should have had 
before our army went to Cuba in 1898. Provision must also be 
made for siege artillery, for the personnel of the siege trains of 
armies, or for the garrisons of field fortfications as used in war. 
If one will scan a map of our northern frontier and study its 
military features, lines of communications, etc., along or inter- 
secting, it will be noted that we should at present have from 6 
to 10 regiments of siege artillery alone, depending upon the size 
and number of battalions assigned to a regiment : i — 
Calais, Me., i regiment. 2 — Platsburg Barracks, N. Y., i regi- 
ment. 3 — Buffalo, N. Y., I regiment. 4 — Detroit, Mich., i 
regiment. 5 — Sault Ste Marie, Mich., 1 regiment. 6 — Pembina, 
N. D., I regiment. 7 — Shelby Junction, Mont., i regiment. 
8 — Old Fort Mackinac, Mich., i battalion. 9 — Isle Royal, Mich., 
I battalion. 10 — Boundary, Wash., i battalion, ii — NewWhil- 
come. Wash., 1 battalion, and even this summary takes no ac- 
count of one of the most important of all points, viz. the south 
bank of the Saint Lawerence River, in New York state. 
Whether for defensive or offensive purposes on our part, beyond 
any question of doubt these, as the most important points, 
should be at this present time provided with adequate garrisons 
of siege artillery fully equipped, and most if not all of them 
should be provided with complete systems of field fortifiations. 
The coast artillery has no part in this. It falls within the siege 
branch of the field artillery to defend such fortifications if at- 
tacked by our enemy, and where mobility enables it to advance 
with our army if we take the offensive. It will hardly do for us 
even to think of trouble with England and Germany with such a 
remarkable frontier as this utterly undefended, and no provision 
made for defending it. It is probably the most remarkable mili- 
tary frontier in the world, with the Saint Lawrence and part of 
each of the Great Lakes in the hands of our possible enemies, 
and extending to the heart of the continent. 

When it comes to the organization of the field artillery, it 
must be thoroughly recognized that there are battalions and 
battalions. We had some years ago an effort to *<assimilate" 
the drill manuals of the three arms, wherein 4 companies, troops 
or batteries constituted a normal battalion ; without any con- 
sideration as to their real relative values, all were placed upon 
the same footing, under the command of a single field officer, 
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and he, a major. If this be correct then is the lieutenant- 
colonel properly organized out of a necessity for existence. But 
it is not right. The lieutenant-colonel has been the proper bat- 
talion commander ever since the perfection of the Greek phalanx 
twenty-five or more centuries ago, and the major was his sup- 
porter, his **marshal of camp", his executive, summary -court 
officer, etc., for it was recognized, perhaps long before that time, 
that it was neither just nor wise to have a captain try his own 
men and those of other captains in his own battalion for certain 
military offenses. 

What the relative value of these battalions is, even under a 
given set of circumstances is indeterminate. A battalion of 
field artillery on a war footing will easily **size up" with a regi- 
ment, and perhaps a brigade of infantry at its full strength. 
The average man will no doubt at once seek a solution of the 
question by demanding the money value of each in coin of the 
realm. 

A battalion of field artillery (even exclusive of the battery of 
the train), costs, for its equipment, etc., more than $340,000, 
while the similar cost of 3 battalions of an infantry regiment of 
1800 men is less than $40,000. Measured by this commercial 
standard the artillery battalion is more than an equal of 25 in- 
fantry battalions, or 8 regiments, with 40 field, and 64 staff 
officers. Our present so-called ^^provisional" battalions of field 
has one temporary field officer, and no permanent staff officers 
or non-commissioned officers at all. Not by any means even 
suggesting that the infantry organizations have more than they 
ought to have, for they have not, but are properly organized 
under present conditions of warfare; excepting that they too 
ought to have a lieutenant-colonel to command the present 
much larger battalions than were contemplated in the old drill 
manuals. 

A much more rational measure of value would seem to be the 
relative fire areas swept over by the respective arms turned 
through an arc of 180°, by changes of front, etc. The maxi- 
mum effective range of the musket is 2000 yards; that of the 
artillery shrapnel is 6500 yards (for shell this range is 7500). 
The fire areas vary as the squares of their radii, or as 4 to 42}4> 
in favor of the artillery. But as we are also trying to get some 
valid measure of the relative importance of these organizations 
as military commands, and the difficulties incident to command, 
administration, instruction, etc., in order to account for the 
difference in the field and staff, and non-commissioned staff as- 
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signed to a battalion of artillery, let us consider the men of the 
infantry battalion, and the men and horses of the artillery; al- 
ways remembering" that a horse cannot in anywise take care of 
himself and gives far more trouble than a man, yet at the same 
time that the mobility of the artillery and its power to get into 
battle at all depends entirely on the horses. The infantry batta- 
lion numbers 600 men, that of the artillery 700 men and 600 hor- 
ses, 1300 in all. A difference of more than 2 to i is evident from 
the mere numbers, but these have by far the least significance. 
The ration for a man weighs in bulk about 4 pounds, and the 
artillery has more men by 100. But the forage ration for a horse 
weighs 26 pounds, and a day's forage for the artillery battalion 
weighs more than the rations of two regiments of infantry. The 
service of the artillery involves an immense amount of care and 
repairs of saddlery, harness, and a large list of other things in- 
cluding the guns, carriages, and a large, valuable and exceed- 
ingly important supply of ammunition. These are some, (but 
quite a sufficient number apparently), of the reasons why the 
regimental and battalion staffs, should differ materially from 
those of the infantry. The conditions are altogether different, 
and the organization must fit the conditions if efficiency is to 
obtain. 

Respecting instruction; besides that pertaining to his own 
special arm, the artillerymen has also to learn a very large part 
of that pertaining to both the cavalry and infantrym&n. Final- 
ly, the drill and tactical conditions of service and battle forma- 
tions arbitrarily demand at least two field officers with each bat- 
talion of field artillery, and naturally the senior should be senior 
in grade, and not merely the senior in rank in the same grade; 
otherwise there is no sense in having 3 grades of field officers in 
a regiment of any kind — all would be majors with the senior in 
rank in command; the absurdity of which will at once be appar- 
ent even to the non-military man. 

From the extremely intricate nature of the material and of 
the personnel and its multiform duties, and their uses in peace 
and war, it is very much more necessary that the field artillery 
should be more perfectly and completely organized than either 
infantry or cavalry. We find that it is so in every foreign army, 
and among military experts the reasons therefore are so many 
and so obvious that it is hardly considered necessary to enumer- 
ate them. 

When we get the proper organization for field artillery, the 
\iniform question, at least for full dress, should at the same time 

Journal lo. 
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be settled once for all, by j^^ivin^ to the first five reg^iments the 
full dress prescribed for the five rej^^iments authorized December 
12, 1776; for the sixth regiment, that of the reg^iment authorized 
April 12, 1808, and so on down through the history of the field 
artillery; the uniform to include if you please white wi^, knee- 
breeches, buckles, silk stockings and all, for the dismounted 
ceremonies. The uniforms would not only be handsome but 
also, and what is far more to the point, they would be historic — 
American, and should never be changed; whereas the service 
uniforms may be left to the mercy of the uniform crank and his 
tailor. 



A few words may perhaps be permitted upon the subject of 
Captain Coe's article. It seems a strange thing that we hear so 
much respecting the organization of the coast artillery, and have 
not in all our history heard anything respecting the organization 
of the personnel of the navy; that so many artillery officers can- 
not seem to grasp the fact that organizations of battery, bat- 
talion, regiment, etc., pertain only to field artillery, and not 
one of them^/j, or finds any proper application in coast artillery. 

Nelson's flagship the Victory, 100 guns, with a thousand or 
more men, represented by far the most complicated, and at the 
same time the most perfectly and completely organized fighting 
machine the world has ever seen, nothing pertaining to coast 
artillery even nearly approaches it in comparison. Yet while 
we have endless pipe dreams as to the org'anization for the latter, 
we can find not a word respecting that for ships, further than to 
be handed a simple Station Bill. All that is necessary is for the 
commander of a fort to do just what Captain Hardy or his pre- 
decessor had done for the Victory — make out the station bill to 
fit that particular ship, assign the men to their respective places, 
and the organization was completed in the most perfect manner, 
just as it would be in any fort. The armament of the latter 
would naturally create **di visions'* which would fall to a cap- 
tain's command; with all of its necessary personnel and material, 
and so for submarine mines, communications, etc., the whole 
forming the garrison of that particular fort only, but which 
would probably not fit any other fort on earth, just as the crew 
of the Victory probably would not have fitted any other ship in 
any navy. 

The drill manuals and regiilations prescribe the stations of 
every man necessary to the defense of a fort, and every one of 
them can be plotted upon the plan of that fort, and the neces- 
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sary officer or man assigned to U, and if there be not enotigfh to 
go around, the plan will show to a man just what the shortage 
is. This plan can be sent to the War Department, bound up 
with those pertaining to the rest of the coast defense, sent to 
Congress and it will then have a graphic representation of just 
what the Nation has and just what is required to the last man, 
and which a child could understand with scarce a word of expla- 
nation. 

The Station Bill then completes the organization for any fort 
or battery whatsoever, and at the same time inevitably wipes off 
the slate all of the 1 26 companies of the Artillery Corps. When 
the War Department has revised, corrected and totaled the 
various station bills^ details, etc., there will be found about 951 
officers, and 27,237 enlisted men, called for from Congress as 
follows: <*i Major-general commanding, 6 brigadier-generals, 
21 colonels, 47 lieutenant-colonels, 98 majors, 286 captains, 263 
first lieutenants, 229 second lieutenants and 27,237 enlisted men 
to be rated for rank and pay as the President may direct". We 
should have then practically what they have in the navy. When 
the station bill of a fort called for an electrical expert, a first 
sergeant, sergeant, corporal, first-class private or private, the 
President would give the necessary order and the thing is com^ 
pleted. 

For administrative and like purposes, the fort commander 
would provide for the necessary staff; adjutant, qiiartermaster 
and commissary, ordnance officer, etc. The muster rolls, des- 
criptive books, etc., of the present companies woiild be turned 
in to the adjutant, quartermaster papers to that officer, etc., and 
so for each administrative department. All of the men would 

become members of the garrison of Fort , and woiild there 

serve their enlistments. If a man upon divScharge, has a charac- 
ter '^excellent" (or very good, say), he ought to have the privi- 
lege to re-enlist here, to serve in any garrison he may choose 
(perhaps within certain geographical limitations). He gets his 
order from proper authority, goes to the quartermaster for his 
transportation, packs his grip and, being a reliable man, in due 
time turns up at his proper station and reports for duty. There 
will be no more transporting of batteries from the South to the 
North, from the Occident to the Orient, together with cart loads 
of old records, libraries, and plunder without end. 

The old books will remain where they now are (the Adjiitant- 
General being notified jUvSt where those for any particular com- 
pany are), until the hypothetical New Zealander digs them out 
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of the ruins some centuries hence, as evidences of how much we 
did not know, or at least did not practice, in the so-called or>j^an- 
ization of coast artillery in these dark ages. 

When a soldier who has not the necessary character to entitle 
him to change station, has been found by the surgeon to require 
climatic change, he can be ordered anywhere for the purpose, 
but at the discretion of the powers that be, not his own. Officers 
will change through promotion, or as the authorities see fit when 
necessary. 

The muster roll of the garrison will be made out by the adju- 
tant, taking the divisions, companies, or whatever a captain's 
command may be designated in orders, in any designated order 
on the roll. The other staff officers will perform all of the ad- 
ministrative duties pertaining to their respective departments; 
captains giving only memorandum receipts, etc., and making 
no returns, but making out morning, and other reports as to the 
personnel comprising their respective commands. Should this 
garrison have to parade for show, it is formed up, the adjutant 
equalizes the line into a battalion, or battalions of so many com- 
panies, assigns the officers and guides, and the command is ready. 

As already indicated, the station bill completed in men will 
fit any and all kinds of coast fortifications, just as in the navy it 
fits any kind of a vessel from a tug to a battleship, and what is 
still more to the point it gives exactly the best, and in fact the 
only ''organization" required for any defense or requirement 
whatever; there may be a dozen or more captains commanding 
lo-inch gun batteries, under varying conditions scattered along 
the coast, and no two of these commancls may be alike in per- 
sonnel, and it is not of the slightest consequtfnce whether they 
are or not. 

It is clearly apparent that it is just as necessary to wipe out 
the present arbitrarily organized companies of coast artillery, 
as it was the old regiments. These organizations belong to field, 
not to coast artillery, and should be applied properly where 
they belong. 

The various fort commanders and their station bills will pro- 
vide all the * 'organizations*' required, and in the best possible 
manner. 

At the present writing, (February i, 1903) owing, to the 
troubles in Venezuela, it is very evident to the minds of many 
in authority, that the personnel necessary to fill the station 
bills properly and completely for our various coast fortifications 
should have been authorized some time since ; especially for 
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the submarine mine, and torpedo boat defenses, which come 
first in harbor defense, requiring as a minimum over loo offi- 
cers and 3000 men, but for which we have scarcely a single 
officer or man qualified for the work. 

Finally, is the defense of our coast of so little consequence, 
and the work of the officers charged therewith worthy of so little 
consideration and reward, that none may look for a higher grade 
in promotion in the service on the active list after perhaps forty 
years of- faithful service, than that of colonel? The coast de- 
fense stands upon certainly an equal plane with the navy as a 
secure defense, not alone of the coast but of the navy itself in 
many an hour of need. The navy, with scarcely more men than 
the Artillery Corps now has, is authorized by law to have i8^ 
officers with the grade of a major-general. It certainly can not 
be considered unreasonable to give the corps one officer with 
that grade, and one-third of the number in the navy, with the 
next lower grade. 

As a matter of fact these grades are not required for rewards 
to anyone, but to complete the corps, for its command and for 
the commands of its chief subdivisions, and to act as inspectors 
for the whole. They are just as necessary to insure the efficien- 
cy of the coast defense, as are the rear-admirals to insure the 
efficiency of the navy. 



THE ARMY AND NAVY MANEUVERS AS VIEWED 

FROM AFLOAT.* 

By LiKrrENANi -Commandkr ROY C. SMITH, U. S. Navy. 



The writer of this article does not propose to describe the 
maneuvers. Accompanying the paper is Admiral Higginson's 
Bulletin giving a summary of the movements of the fleet, and 
a sketch-map showing the approximate paths of the ships in the 
more important engagements. 

• There was, however, among the officers talking part afloat a 
consensus of opinion on various points that came up, which may 
prove of interest^ and it shall be the endeavor of the writer to 
summarize these views to the extent that they became apparent 
to him. 

The rules were criticized in a number of particulars by officers 
of both services. Prior to the maneuvers the two officers who 
had prepared the rules, under the direction of General Mac- 
Arthur and Admiral Higginson, met the umpires and observers 
to talk over the subject and settle any doubtful points. At this 
conference the discussion turned about three principal questions. 
One was whether the life of the defensive works had not been 
somewhat underestimated, another was as to the course of pro- 
ceedure in the event of disputes of umpires in the few cases 
where under the rules decisions were required, and another was 
as to whether it was advisable t6 assign any values to gunfire and 
the life of ships and forts. The discussion was amicable, and of 
course it was too late to make any changes, but one of. the officers 
present remarked that had the Lord's Prayer been up for dis- 
cussion it would not have fared any better. 

In regard to the questions mentioned, it is pertinent to state 
that they had been considered by the officers who formulated 
the rules. The War College staff had, imofficially, rather depre- 
cated assigning values to gunfire or the life of ships and forts. 
Their argument was that it would result in laying down all the 
moves on the game board and counting points, rather than in 
acting in accordance with judgment and as circumstances should 
dictate. This would have been in a sen^se objectionable; still 
any commander planning an attack would naturally count up the 

* Throujf h the courtesy of the United States Naval Institute permission has been accorded 
us to reprint this article which appearetl oriK'nally in Ihoceedings IK S. Naval fnsttiuU, 
December, 1902. — ED. 
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Opposing" forces and estimate how long he would be under fire, 
and would endeavor to form in his mind some estimate of the 
damage to be expected. Also, one of the features of the man- 
eiivers was that no units were to be declared out of action during 
any engagement, but for the sake of the training and experience 
were to continue through to the end, the Board of Arbitration 
deciding finally as to the outcome. 

Hence some method was required by which a responsible 
commander could estimate approximately when to cease his fire 
on certain ships or batteries and then turn his attention to other 
units as they arrive in his field. Some such assignment of values 
would have to be made use of by the Board of Arbitration in ar- 
riving at their conclusions, and it seemed fair that if it was to be 
used at all it might as well be public to everybody. 

One of the other questions related to the accuracy of the as- 
signed values. No artificial rules could replace actuality. The 
most that could be done was to devise a method of approximating 
average values in these, the first combined maneuvers, and then 
to correct the values in the light of the experience gained. 
Quoting from an article by the writer in the New York Indepen- 
dent, the method was something as follows: *' A battleship was 
given arbitrarily a life of looo points. It was asumed that one 
or two 12-inch shells loaded with maximite and penetrating her 
vitals would put her out of action. Then from the accuracy of 
fire at different ranges and the angle of fall, the number of shots 
was estimated that would have to be fired to get two into the 
vitals of the ship. The quotient of looo by this number was the 
value of each shot of a 12-inch army gun at the stated range. 
And so for other guns and and other ships than battleships. 
The points for the navy guns followed in this wise. At close 
ranges their accuracy is practically the same as for the corres- 
ponding army guns. At extreme ranges, owing to the instability 
of the gun platforms, and the circumstances that there are no 
accurate means supplied aboard ship of getting the range, as 
there are on shore, the percentage of hits will fall considerably 
below that of the army guns at the same range. This is not a 
criticism of the ship. Ships are meant to fight each other at 
ranges close enough to produce results. Then the size of the 
vulnerable target, whether battery, or position-finder or search- 
light, as affected by the angle of fall of the projectile, and as 
compared with the average target presented by a battleship, and 
the damage done by (me hit of a given caliber, determined the 
points to be assigned to each caliber for each range, and the life 
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in points of each object fired at. It is to be understood that the 
points assigned the army and navy guns at the various ranges 
were in no sense a comparison of the guns themselves. The 
points had nothing to do with" the relative power of the guns, 
but were the estimated effect of their fire in points against the life 
of their own targets. There was also established a rate of fire per 
minute siipposed to be adequate to silence temporarily the bat- 
teries on shore and the exposed guns of the ships." 

While on the subject of the rules it may be as well to indicate 
the changes which, in the opinion of the writer, the experience 
of the maneuvers showed to be desirable. It would be well to 
limit the effect of the lighter caliber fire to silencing only, and 
not to count it at all against the ultimate life of the various tar- 
gets. Under the rules it counted against the life of ships and 
batteries when used in co-operation with higher calibers. It 
would be better not to count it at all except in silencing. The 
total points from a 6-pounder at 500 yards are 200 per minute, 
whereas from a 13-inch gun they are only 100 per minute. 
Hence a 6-pounder would have more effect against a defensive 
work, both firing together, than a 13-inch gun, an anomaly that 
may be corrected in the manner suggested; that is, count the 6- 
pounder only in silencing, the 13-inch gun both in silencing and 
destroying. 

The searchlights and position-finder towers were found to be 
much more conspicuous than the rules seemed to contemplate, 
hence their life in points would apparently need to be diminished. 

Some ambiguity seemed to exist as to the limits of phases in 
the various operations. As no ships or forts were to be ruled 
out during the maneuvers, the navy tacitly assumed that their 
whole force was available for any attack that might be made; 
whereas the army .apparently assumed that certain ships had 
been destroyed in earlier phases and hence were negligible in 
later phases. It would be well hereafter to make the meaning 
perfectly clear in this regard and to adopt some readily under- 
stood signal to indicate the beginning of a new phase. Rule 57, 
in reference to attacks on intrenched positions, contemplated 
shore operations only, and not landing parties supported by the 
fire of ships. The following sentences might be added : "In 
the case of an attack by a landing force ^supported by the fire of 
ships, the advantage in favor of the defense shall be reduced, or 
reversed, in such manner as the umpires may decide to be 
reasonable. In case of a failure to agree, the circumstances 
shall be referred to the Board of Arbitration." 
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It was suggested, and it is to be hoped that the suggestion was 
accepted, that the Board of Arbitration amend the rules in the 
light of all the various reports, and thus leave on record a basis 
to start with in case something similar has to be done in the 
future; in other words to thresh out something practicable by 
the trial and error method. One of our navy faults is to try 
nearly everything ab ovo^ instead of gradually building up a 
method in particular cases that shall be in course of time at least 
partially self -working. 

In arriving at any useful results in maneuvers of this kind, it 
must be borne in mind that they are games only, and are de- 
signed to bring out particular features of attack and defense. 
In the maneuvers in question, the object was primarily to afford 
practice to the personnel, secondarily to test the materiel in as 
far as the simulated conditions should permit. The character of 
the test was practically limited to discovering the target, deter- 
mining its range and bearing, transmitting these to the gunners, 
and going through the motions of loading, pointing and firing. 
As such, the practice was eminently useful and satisfactory. 
The question of who won hardly , enters at all. It was natural 
that some defects should have been broiight to light, or at least 
made more prominent, and this feature in itself is a most valu- 
able result of the maneuvers. 

Some of the operations may now be taken up in order, and 
such comments made as may seem . applicable. The first move- 
ment of the fleet was to secure a base from which attacks could 
easily be made on any part of the line of defense. Block Island 
proved convenient for this purpose. In actual war it would per- 
haps have proved useless and untenable. There is no shelter 
from the weather, and no possibility of defense against torpedo 
attack. As it was summer, and the army was not provided with 
any floating defense whatever, the position met the requirements 
of the occasion sufficiently well. 

The first attack was a combined movement on Forts Michie 
and Terry. The Brooklyn and Massachusetts led in in the evening, 
the Kearsarge, Alabama^ Indiana, and Puritan coming up on the 
opposite side in the early morning. Of course, the question to 
be settled is as to the fate. of the first two. They laid a course 
to pass between Little Gull Island and Valiant Rock, and had 
got in to fairly close range before they were discovered. The 
searchlights did not seem to be of great assistance to the defense, 
as the beams were on the ships many times, fitfully; and when 
their final concentration showed that the ships were really made 
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out, the range was pretty close, about 5000 yards. Had the 
ships been dull war color instead of glossy white, this distance 
would no doubt have been less. The course lay within 2700 yards 
of the batteries of Fort Michie, and the ships were some 15 min- 
utes under the heaviest part of the fire. If they survived this 
punishment, their eventual position gave them command of the 
batteries in reverse. It is probable that there should be no re- 
verse for batteries in such locations. In case of an attack in 
force, or at night, or in a fog, some of the ships would be reason- 
ably certain to get through, though the others might be sunk, 
and once in rear, the batteries would be at their mercy. 

The vertical base position-finder towers seemed exceedingly 
conspicuous. The light batteries of the ships were directed on 
these apd on the searchlights, and must have disabled them early 
in the action. It is true that at such close ranges, direct sight- 
ing would have been used anyway, and the destruction of the 
towers would not have been of so great consequence. Still the 
towers are prominent marks at all ranges, and are good reference 
points for the batteries. 

The ships coming up in the early morning were fairly close 
to Gardiner's Point before they were sighted. One of them ran 
on a contact mine and was put out of action. Two of the others 
were in the neighborhood of observation mines that were fired 
by judgment from shore, though it is not certain that both cross- 
range bearings were observed together. This mine field was a 
surprise to the ships. It was supposed that Plum Gut would be 
mined, but it is obvious that a line extending between Gardiner's 
Point and Great Gull Island will be equally effective, and though 
reqiiiring more mines, it is not subject to strong tidal currents. 
After these ships had circled about for awhile in face of Fort 
Terry, while the Brooklyn and Massachusetts established a cross 
fire from the other side, all the ships finally withdrew as they had 
approached. 

Fort Rodman at New Bedford is not really in the strategic dis- 
trict of the attack. vStill, to give practice to all the personnel, 
a division under Admiral Coghlan was sent to engage these bat- 
teries. Light vessels preceded the heavy ones to develop possi- 
ble mines and obstructions, and the final attack was made at 
anchor. The Brooklyn in coming out struck an uncharted pin- 
nacle rock in the middle of the main channel. The rock has 
since been located and buoyed. The accident points to the grave 
necessity of careful resurveys of many of our coast channels and 
harbors. 
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The other principal operations were day and night attacks on 
Fort Wright and on the Newport defenses. The day attack on 
Fort Wright began by the battleships coming up before dawn 
under cover of Mount Prospect — the hill on the point of land 
just to the eastward of the batteries — and in the dead angle of 
direct gunfire. They were within mortar range, but it is doubt- 
ful if the range stations covered that part of the approach. 
Afte^r they rounded Mount Prospect, it was a close cannonade on 
both sides all along the front of the batteries, through the Race, 
and up to the northward, taking the works in reverse. The tac- 
tics of the approach in this case was distinctly good. It probably 
got the ships through the mortar zone without damage. After 
that it was a contest of strength, ending at the Race. If the 
ships were still afloat, the victory was theirs, for the batteries 
were helpless to the westward. The same comment applies as in 
the case of Forts .Michie and Terry; there ought not to be any 
reverse. 

The night attack on Fort Wright was simply a run-past. The 
Brooklyn and Olympia went ahead to make a diversion, while the 
battleships endeavored to get into close range undiscovered. 
The fire of the leading ships was directed entirely at the search- 
lights and observation towers, to pave the way for the real attack. 
The cruisers were probably sacrificed. The battleships got within 
5000 yards before they were discovered, and went through with 
a favoring tide at 15 knots over the ground. They probably got 
through successfully, as they were not more than 10 minutes 
under fire. 

The last day was devoted to the Newport defenses. There 
was a general bombardment in the afternoon and a forced en- 
trance at night. The main channel had been countermined by 
the Peoria the previous night, as a cautionary measure, though, 
as it turned out, it had not been mined. The Peoria had been 
under fire for a short time while dragging the western channel, 
and had subsequently exploded her dummy countermines in the 
eastern channel without interference. Some question arose as 
to whether the two operations should be counted as a single 
phase, but the fact seems to be that her mission in the eastern 
channel was not recognized. 

The bombardment was preceded by an attack on the signal 
and position-finder stations by the cruiser squadron. After this 
had proceeded for a reasonable time the Kearsari^e and Alabama 
ran in near the Hrenton Reef lightship, intending to gain a 
position in the dead angle of direct gunfire from all the forts. 
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The exact position was not occupied, for though sufficient water 
is shown on the charts, it is not a fair way and there was a risk 
of running on unknown rocks. . In their actual position the ships 
were under fire of most of the guns and mortars, though in a real 
war the risk would have been assumed of occupying the actual 
dead space, notwithstanding possible rocks. 

Another division, consisting of the Massachusetts ^ Imfiana and 
Puritatiy came up from the eastward and occupied a position off 
Ochre Point, at anchor, some 800 yards from the shore. The 
exact range of the batteries was obtained from the bearings at 
anchor, and the guns were fired over the cliffs at the elevation 
required for the range. -To get the, direction, observers were 
sent aloft to locate the forts and indicate their bearing, as for 
instance over a certain gable roof, or over a certain chimney. 
The effect of the fire could not be observed, but the range and 
direction were known absolutely and it was reasonable to sup- 
pose that the shots would fall with fair accuracy. The cliffs 
and houses did not interfere, as thetrajectories, with full charges, 
passed three or four times higher than any intervening objects. 
No return was made to this fire, as the guns of the forts did not 
train in the direction of the ships, and there were no range 
stations for the mortars. Some had been planned, but they were 
not connected. This part of the bombardment was no doubt the 
decisive feature. Even should it be granted that the damage to 
the batteries was inconsiderable, owing to the impossibility of 
obseiving the effect of the fire, one of the reasons for the exis- 
tence of the forts was the defense of Newport, and Newport was 
at the mercy of the ships. 

The night attack was spectacular rather than useful. It would 
have been next to impossible in time of war. It could not have 
been attempted had the channel been thorougly mined and de- 
fended by controlled and automobile torpedoes and torpedo- 
boats. Under the existing conditions of din, smoke and search- 
light glare it was a very pretty and creditable bit of navigation, 
and was carried through with mishap of any sort. The ships 
went through in column at distance at a speed of 9 knots, steam- 
ed around (iould Island, and went out in the same order. This 
maneuver would have required some skill and care even in the 
day time. 

A few of the conclusions that have been arrived at, or con- 
firmed, as a result of the maneuvers may now be mentioned. In 
the first place, the conditions were artificial, and were devised 
with a special end in view, as has been stated. It would be im- 
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possible to suppose that in actual war the army would not have 
the co-operation of a floating defense. It might be said that the 
maneuvers tested the shore (iefenses. The coast defenses, in the 
full sense, did not enter at all. . The outer line of coast defense 
is the fleet. Were it powerful enough, no shore defenses would 
be required. So, were all the shores fortified to the point of im- 
pregnability, a navy, considered in relation to defense alone, 
would not be necessary. Neither of these procedures is possible, 
or desirable. But a compact, mobile fleet will keep an enemy 
at a distance from our shores, or at least prove a predominating 
menace in case he slips through. In such a contingency, the 
second line of floating defense, and the shore defenses, find the 
reason for their existence. They are to hold the enemy until 
the battle fleet can dispose of him. No success in war comes 
from merely resisting attacks. There must be the power to 
strike. Forts might resist an enemy forever and never defeat 
him. But at the proper moment the fleet may exterminate him. 
So the inner line of floating defense, and the fixed defenses 
work together. A mine field not patrolled may be swept, drag- 
ged and countermined in a fog. The heavy guns of the forts 
are the main* reliance; but there should be light draft harbor 
defense vessels to lie on the shoals and harass the enemy; tor- 
pedo boats to deter him by night, and submarine boats by day; 
searchlights to illuminate him; and position finders to locate 
him and give his range to the gunners; submarine mine fields 
and batteries of automobile and controlled torpedoes to prevent 
his entrance; rapid-fire guns to cover the mine fields; and light 
vessels to patrol them: all these features in co-ordination con- 
stitute the perfect defense. 

In our peaceful maneuvers an attempt was made to find the 
enemy by the use of searchlights. In most cases such iise is apt 
to prove a positive disadvantage to the defense and a positive 
advantage to the enemy. Many nights' experience behind and 
in front of a searchlight has convinced the writer that under 
ordinary circumstances the mere flashing of the beams before 
the eyes of the observers gradually contracts their pupils until 
they cannot see as far, even on a bright moonlight night, as they 
can on an ordinary dark night without such questionable aids. 

But if the lights are harmful in this way to the defense, in like 
degree they are an aid to the attack. They are a perfect light- 
house for purposes of navigation. Moreover they reveal the 
condition of mind of the defense. If the lights are sweeping 
slowly and regularly, it indicates a feeling of security. But let 
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any sjuspicious objects appear; instantly the lights are dancing in 
every direction. They then settle down for a period of investi- 
gation. If the result is satisfactory, they resume the slow sweep- 
ing. So, when you are picked up; they pass over you fitfully 
once or twice, then they settle on you for an instant, and perhaps 
pass on satisfied. Then you hurry on to the best of your ability; 
but when they have got you finally, there is no mistaking it. If 
they had not used the lights they might have had you some time 
before, and you would never have known their intentions until 
a sheet of flame told you the game had begun. So in a concerted 
attack, the admiral makes a feint preparatory to the real attack. 
If he finds everything is going well in the direction of the feint, 
he may follow with the main attack in the same line. Or he may 
decide that a favorable diversion has been created and then push 
home his attack in another direction. None of this would be 
indicated were the searchlights not used. 

There is one exception to this reasoning. In case the enemy 
must cross certain fixed zones or sectors, and these zones or 
sectors may be covered by fixed beams of light originating from 
points quite remote from the observers, then the logical use of 
the lights is apparent. So used, they are a great help to the 
defense, and the attack has nothing to do but make the best of 
the circumstance. 

The method of getting touch of an enemy who has eluded the 
outer line of defense will most certainly be by means of the 
scouts of the inner line. These small vessels will no doubt be 
equipped with some practical system of wireless telegraphy, 
synchronized if possible and made proof against interference. 
After the receipt of whatever information may come from such 
a source, there will be nothing to do except keep a number of 
sharp-eyed observers, equipped with good night glasses, busily 
engaged scanning all the approaches, and the prospect of dis- 
covering the enemy's intentions will be as good as can be hoped 
for. 

vSearchlights is then a misnomer, as they should never be used 
in searching; but they are needed for illuminating the target in 
the interest of the gunners and range observers. Lights used 
for this purpose should be quite removed from the gunners and 
observers who depend on them. There are two reasons for this; 
first, the glare of the beams does not effect vision to such an ex- 
tent; second, the reflected light seems better when it comes back 
at an angle with the original beam instead of in the same line, 
perhaps only through contrast. Some very comprehensive ex- 
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periments made in Italy a dozen or more years ago determined 
that the maximum visual effect was obtained when the angle be- 
tween the illuminating beam and the line of vision was 60** (from 
memory). This principle should be made use of in locating the 
illuminating lights. It is superfluous to add that all such lights 
should be effectually hooded on all sides except in the direction 
of the beam. The effect should be that of a bull's-eye dark 
lantern. 

The term blinding lights has sometimes been used. The con- 
sensus of opinion afloat was that the blinding effect was of no 
consequence at the ranges that would be used in a bombardment. 
It is possible that in a torpedo-boat attack on ships the boats 
might be blinded at very close ranges, but at that point their 
work should be finished. The lights are used properly in this 
work only after the boats are discovered. The ships are best in 
darkness, leaving to the destroyers and vedettes the task of 
making known the approach of attacking boats. Some reports 
'Stated that the range observers ashore were occasionally blinded 
by the ships' lights, and recommended that the lights be directed 
on the range towers. This is probably desirable; at least, there 
is no doubt of it while the towers are under fire. Perhaps later 
the lights are best used on the batteries, or whatever may be the 
target for the moment. 

To the observer afloat the various adjuncts at most of the forts 
come into a very marked prominence. Searchlight stands and 
vertical base-position towers seemed to be the worst offenders. 
There were also buildings and barracks that showed plainly, and 
while they had no offensive value, a well informed enemy would 
use them as marks by which to sight his guns at emplacements 
otherwise concealed. The modern idea in fortification is con- 
cealment and dispersion as opposed to the old protection and 
concentration. It would seem that the sky line of our forts 
should be a perfectly unbroken line with nothing to claim the 
eye of the opposing marksman. In the neighborhood of foreign 
works, peaceful objects of prominence are often razed with no 
other motive in view. Such a policy would eliminate vertical 
bases except on sites sufficiently elevated not to require an ad- 
ditional tower. 

Some discussion has taken place in the fleet as to the advisa- 
bility of steering sinuous courses in a mere run-past. Of course 
in a bombardment it is well to keep moving. But in a run-past, 
the main point is to save time. If a sinuous course is steered, it 
is evident that the changes must occur at least as frequently as 
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the predictions of the range observers, otherwise the prediction 
holds for the new course. Now, assuming a certain speed of 
predictions, and the ship maintaining a general advance, how 
much can she change her position from that predicted in one 
interval of predictions by any possible change of helm or speed ? 
If the change is less than the error of the prediction, or of the 
marksmanship at the given range, the attempt is entirely useless. 
It prolongs the time under fire and serves no useful purpose. 
The rest is a simple geometrical calculation, the data being 
given. With such data as the writer has been able to obtain, 
changes of course have nothing to recommend them. 

During the period of the maneuvers the weather was persis- 
tently clear. In the absence of a floating defense, running the 
Race in a fog should be a perfectly practicable maneuver. It 
would most certainly have been attempted had the occasion 
arisen. The clear weather was of course to the advantage of the 
defense throughout, and the attack had nothing to do except 
make the most of it. The ships would have been much less con- 
spicuous at all times had they been painted war color, and this 
should be done in future maneuvers. In fact, in the opinion of 
the writer, it would be much better to keep them war color all 
the time. They are more impressive, look more like business, 
create a better moral effect, are ready to take part in any exer- 
cises or maneuvers or search problems, permit experiments as to 
the best color of paint, and last and more important than all, are 
ready for work at any moment their services may be needed. 

These joint maneuvers may well be continued. The gain to 
the coast artillery is probably greater than it is to the navy. It 
gives them their only possible opportunity of service under 
something like war conditions, whereas the navy is mobilized 
and at work at something most of the time. It brings about an 
understanding, too, between the services. The interchange of 
observers ashore and afloat, as provided under the rules, cannot 
but bring about a mutual feeling af good will and respect. The 
writer saw a good deal of the army during and before the maneu- 
vers, and realized, as we all should, that in any future difficulties, 
we have got to stand shoulder to shoulder, and the better we 
know each other the better we can do it. 
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N(jRTii Atlantic Station. 
V. s. Ki.AGSHir kkarsar(;e (ij/ ra/^), 

OJf' Block Island^ Rhoiie Island^ September 6, 1902. 
Bulletin : 

The Army and Navy maneuvers having been completed the following is 
printed for the information of the Fleet : 
The Fleet composed ot : 

Kearsarge, Montgomery, 

Brooklyn, Mayflower, 

Alabama, Gloucester, 

Massachusetts, Scorpion, 

Indiana, Supply, 

Puritan, Aileen, 

Olympia, Nina, 

Panther, Leyden, 

Peoria, 

having rendezvoused Menemsha Bight by sundown Sunday, the 31st, ultimo, 
they were assigned as follows : 

First Squadron : Second Squadron : 

1. Kearsarge, i. Brooklyn, 

2. Massachusetts, 2. Olympia, 

3. Alabama, 3. Montgomery, 

4. Indiana. 4. Mayflower. 

First Reserve Squadron : Second Reseri'e Squadron : 



I. Panther, i. Puritan 



» 



2. Supply, 2. Aileen, 

3. Nina, 3. Peoria. 

4. Leyden. 

Scouts: 
Gloucester. Scorpion. 

The iXina and Leyden to act as tenders and not a part of the force desig- 
nated for the maneuvers. 

After dark on the 31st of August the Supply, Gloucester and Lebanon (collier) 
were dispatched to Block Island to anchor off the entrance to Great Salt Pond 
and to await the arrival of the fleet. At 10:40 p.m., the same night, the Fleet 
got underway and headed to the westward. The Olympia was detached 
shortly after getting underway. The Olympia landed one company of Naval 
Reserves, in charge of Lieutenant (ioodrich, M.V.M., at Gay Head, and 
occupied the signal station there ; finding the staticm established by the Army 
a couple of days previously abandoned : then proceeded to Woods Hole and 
cut all the cables connecting Martha's Vineyard with the mainland ; sending 
telegrams to General MacArthur that this had been done. The cables were 
actually grappled, hauled up on the bows of a launch and all tools at hand to 
cut cables, all this to the satisfaction of the Umpire. 

The Fleet arrived off^ west side of Block Island at early daylight on the 
morning of September ist. The Brooklyn, Masfnchusetts^ Lndiana and Puritan 
shelled Beacon Hill with secondary batteries. The Alabama landed two 

Journal 11. 
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companies of bluejackets who advanced on Beacon Hill by two routes and 
captured it. There were a sergeant and four men in charge of the station, 
with no supports. The Army Observer on board the Alabama acceded to the 
capture with no protest. The marines from the Kearsarge^ Alabama^ Mas- 
sachusetts^ Brooklyn^ and Olympia were landed and established a camp under 
command of Captain Magill, Fleet Marine Officer. The F*leet anchored and 
preparations were made for further operations ; the small vessels and collier 
inside Great Salt Pond. 

The Scorpion was dispatched at 10 a.m. Septembe» 2d to reconnoiter the 
channel around south end of Gardiner's Island. The Scorpion returned be- 
fore dark, reporting that she had run on an obstruction and was placed out of 
action for repairs by the ruling of the Umpire. The obstruction was a barge 
200 feet long, 10 feet deep, loaded with stone. 

After dark on September ist a Scouting Squadron, under the command of 
Commander Wilson, of the Panther^ with the Supply y Montgomery and May- 
flower ^ got underway and scouted the enemy's coast from Price's Neck, New- 
port, to Fisher's Island. This squadron located the search-lights along this 
part of the coast and drew the fire of all the forts at Newport while off Bren- 
ton Reef Lightship. They returned and anchored at Block Island about 
daylight. 

The Brooklyn and Massachusetts left the Base about 10 p.m. September 1st 
to run through the Race, Gull Island passage, and take Fort Terry, on Plum 
Island, in reverse. The battleships Kearsarge, Alabama^ Indiana^ and moni- 
tor Puritan got underway at 1:40 a.m. September 2d and advanced to attack 
Fort Gardiner and Fort Terry from the south. Both fleets w^ere in position 
by daylight, the fort on Gardiner's Island was put out of action by points, and 
a cross fire established on Plum Island. It is claimed from this action that 
Plum Island was captured and the Fort on Great Gull Island by position, the 
Fleet being in its rear where none of its guns would bear. 

A force, composed of the Brooklyn^ Olympia^ Puritan^ Montgomery ^ May- 
flower^ Peoria^ Aileen, and Gloucester ^ under the command of Rear- Admiral 
Coghlan, was despatched the 2d instant, for an attack upon Fort Rodman, 
New Bedford. This attack was carried out the following day, the vessels re- 
turning to the Base that night, except the Brooklyn a,nd Peoria. The Olympia 
had picked up the comi)any of Massachusetts Naval Militia before this attack. 
The Brooklyn, in withdrawing from the action, struck an uncharted obstruc- 
tion which dented her bottom slightly and delayed her return until the follow- 
ing day looking for the obstruction. The damage was not serious and she 
continued with the Fleet until the close of the maneuvers. 

The morning of the 2d the Ley den surveyed a channel with 18 feet of water 
around the obstruction in the channel to the southward of Gardiner's Island, 
and joined the Fleet off Cerberus Shoal. 

At daylight on the morning of the 3rd the Kearsarge^ Alabama, Massa- 
chusetts and Indiana bombarded Fort Wright for about two hours, then with- 
drew and anchored at the Base. The ships steamed close along the south 
face of the fort, then doubled around Race Point taking the batteries in re- 
verse ; returning by the same course. 

On the morning of the 4th about 4 o'clock, the Kearsarge, Alabama and 
Massachusetts got underway and stood for the Race, intending to run througlf 
as the weather was thick, but it cleared and they stood off to the northward 
and eastward toward Newport, then back to the Base where the Indiana 
joined them and they kept underway the rest of the day, the Indiana anchor- 
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ing before dark. After dark the Brooklyn and Olympia leading, with the 
three battleships Kearsarge^ Alabama and Massachusetts y about a mile behind, 
ran by the forts at the Race. The Brooklyn and Olympia directed their fire 
to put out the search -lights ; also, to draw the beams of the search-lights to 
them and allow the battleships to get as close as possible before being dis- 
covered. The night was very clear and not the one that would be selected 
for such an undertaking, but the ruse was fairly successful and the battleships 
got within close range before they were discovered. The ships anchored 
about half -past one on the morning of the 5th off Horton's Point, Long Island, 
and got underway at five o'clock, proceeding to a place off Newport, outside 
of the range of the guns. 

The afternoon of the 4th, an expedition, under the command of Comman- 
der Wilson, of the Panther, with the Supply and Scorpion, proceeded to Fort 
Pond Bay, Long Island, cleared the beach by shelling, landed the battalions, 
captured a force of 130 and some signal stations and held the place until 
ordered to withdraw the afternoon of the 5th. The Scorpion rejoined the 
Fleet. 

The forenoon of the 5th the vessels rendezvoused off Newport for a bom- 
bardment. The plan of the attack was to anchor the Massachusetts , Indiana 
and Puritan off Ochre Point and shell Forts Adams and Wetherell over the 
land, enfilading Wetherell and taking Fort Adams in reverse. The Mont- 
gomery^ Mayflower and Scorpion attacked a signal and observation station at 
Price's Neck. The Umpire allowed that this was put out of action, but the 
boats' crews sent ashore to capture the place were ruled out as captured or 
killed. The Brooklyn and Olympia attacked the station near Narragansett 
Pier, which the Umpire allowed was out of action after twenty minutes' shel- 
ling with the secondary batteries. The Kearsarge and Alabama bombarded 
F'orts Adams and Wetherell by zigzagging in the dead angle, of direct gun- 
fire, of Adams, Wetherell and Greble ; the intention being to pass inside and 
to the eastward of Brenton Reef Lightship before turning out. It was not 
considered advisable to risk the ships for the purpose of maneuvers, inside 
the lightship, where uncharted rocks might be run on. 

The night of the 4th, Lieutenant S. S. Robinson and Lieutenant C. F. 
Hughes, with the Peoria and a sailing launch cleared the channels at New- 
port by dragging and countermining. With the Peoria they dragged half- 
way across the western channel before being discovered and fired upon and 
they continued to drag completely across under the fire. They then planted 
countermines with buoys to mark the line of the mines in the eastern channel 
and exploded them, then anchored inside until the next morning. They were 
under the beaifts of the search-lights while countermining but were not fired 
upon. The next morning, under a flag of truce, they removed the mines and 
buoys, being dangerous to navigation, and found that all the fuses of the 
mines had operated. 

The night of the 5th instant the Brooklyn^ Olympia^ Kearsarge, Alabama^ 
Massachusetts y in this order, formed to run the batteries at Newport through 
the eastern channel. (The Montgomery sailed to New York, the other ships 
proceeded to the Base.) The ships started ahead about 9 o'clock in the even- 
ing and ran by the butteries, finding no difficulty in navigating in spite of the 
glare of seven or eight search-lights directed upon them at once. (The guns 
were not fired, except by the rear vessels, as the smoke might have caused a 
serious accident.) The vessels turned around Gould Island and went to sea, 
returning to the Base and anchored. 
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The morning of the 6th the whole Fleet, with the exception of the Mont- 
gomery^ was anchored at the Base, Block Island, R. I. The Kearsarge^ Ala- 
bama and Massachusetts passed in review before the forts at the eastern end 
of Long Island Sound, returning to Block Island and the maneuvers were 
completed. 

Francis J. Hkujinson, Rear- Admiral^ 
Commander-in-Chief U, S. Naval Force^ North Atlantic Station. 



AMMUNITION SERVICE FOR MORTARS. 

By First Liei'tknant CHARLES L. LANHAM, Artillery Corps. 



The following is a brief description of the method of supplying 
projectiles to mortar pit **C*, Battery Anderson at Fort Monroe, 
Virginia, manned by the 58th Company Coast Artillery. 

The accompanying drawing shows the location of shell room, 
trolleys, etc., and the positions to be occupied by trucks. 

It should be mentioned that the system depends upon a pit 
being supplied with four differential pulleys and four trucks for 
each of the three characters of projectiles now contemplated; 
viz., 800 and 1000 pound D.P. and 1000 pound torpedo shell. A 
sufficient number of shot tongs should be provided to supply four 
projectiles of each character in addition to the four already 
hooked to the pulleys, (sixteen in all). 

The system is explained for the use of the three classes of 
projectiles mentioned above, it being understood that in future 
they are to be used exclusively, but it can be readily extended 
to include others by having additional trucks, loaded and occupy- 
ing an advanced position in the pit as shown in the drawing. 

In the shell room the projectiles are arranged in similar lots 
on each side of the room. They should be piled in tiers with 
the points towards the wall and tiers separated by wooden skids. 

The four ammunition details, each consisting of a non-com- 
missioned officer and five privates, are assigned duties as follows : 
The senior non-commissioned officer is in general charge of the 
service of projectiles and is ordinarily charged with the duty of 
conveying information from the pit to the shell room of the 
character of projectile being used at each loading, and is in charge 
at the entrance to the shell room, i.e., where the projectiles are 
placed on the trucks. One noii-commissioned officer on each 
side of the shell room superintends the fuzing and raising of 
projectiles. One non-commissioned officer is in charge of maga- 
zine. Two privates (Nos. i and 2^f each detail) with each pul- 
ley, hoist and carry a projectile to the entrance, lower it on its 
truck and return with the pulley. Two privates (Nos. 3 and 4 of 
each detail) fuze and grapple a shell with the shot tongs. One 
private (No. 5 of each detail) is in the magazine to pass out a 
cartridge to number 7 who comes from his piece. 

Before the beginning of an engagement two projectiles of each 
character on each side of the shell room, are fuzed and grappled, 
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and four trucks at the entrance are loaded with four more fuzed 
projectiles of the character first to be used, (presumably 800 
pound D.P.J. 

The trucks are placed according to the tactical numbers ot the 
pieces and each truck is pushed to its piece over the route shown, 
thereby occasionintj no crossinj; in transit or confusion when 
bein^ returned. 




The first four additional trucks are loaded with fuzed projec- 
tiles of the character next to be used (presumably 1000 pound 
1). P. ), and are placed in an advanced position and out of the way 
as shown. The second four additional trucks are loaded with 
fuzed projectiles of the class next to be used (presumably 1000 
pound torpedo). 
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Assume the command is given to load >vith 800 pound D.P. 
shell; the charge details immediately serve the pieces with that 
class and return the empty trucks to the places formerly occu- 
pied by them under the trolleys. As soon as this command in- 
dicating character is given, the ammunition details fuze and grap- 
ple four more (two on each side of the room) of the same 
character, and, when the trucks have returned they are loaded 
with the four of that character (800 pound D.P.) which were 
fuzed at the beginning and are in reserve. If the next com- 
mand be with **8oo pound D.P.'* the same routine is observed. 

When during action the kind of projectile is to be changed, 
(presumably to looo pound D.P.) the pieces are served with that 
designated and the empty trucks returned to the shell room en- 
trance to receive four more of the same character from the re- 
serve, the ammunition details in the meantime fuzing four more 
to hold in reserve. % 

When the character is changed it necessitates the removal of 
the trucks at the entrance loaded with 800 pound D.P. to the 
po.sition just vacated by those loaded with the . character then 
being used (1000 pound D.P.). This is done by the charge de- 
tails after serving the pieces. 

In a similar manner the change to 1000 pound torpedo can be 
made or back again to either of the other classes without losing 
a single round. 

Thus, always having on hand at the beginning four trucks 
loaded with each character of projectile to be used; having a 
fuzed reserve in the shell room of four of each character; and 
the ammunition details immediately preparing four more of the 
character being used at any loading; the supply is both constant 
and rapid and admits of instant change, as four projectiles can 
be readily raised and placed on trucks in a two minute firing in- 
terval, which, it is believed, is the minimum yet attained. 



FRENCH RAPID-FIRE FIELD ARTILLERY. 

ITvS MATERIAL, FIRING METHODS, AND MANNER OF 

EMPLOYMENT. 
Compiled by Captain ANDREW HERO, Jr., Artili.kry Coki's. 



II. 

5. LAYINd APPARATUS AND INSTRUMKNTS IJSKl) IN PRKPARATION FOR 

AND EXKCUTION OK KIRK. 

The characteristics of the French material thus far described 
make evident the resulting advantages as regards great rapidity 
of loading and firing and, to some extent, the possible rapidity 
of aiming due to the practically stationary carriage. But the 
carriage is not so rigid that there does not occur a slight loss of 
aim from shot to shot, which necessitates bringing the gun 
back to the target every time it is fired. The French have, ac- 
cordingly, succeifjsfully improved the means of laying, and there- 
by secured the necessary rapid aiming by special arrangements 
which are by no means less important than other features of this 
new material. It is the combination of controlled recoil and 
improved laying mechanism which has produced a system of 
field artillery greatly superior in efficiency to any former system. 

The instruments that will now be described are: the laying 
apparatus and level which are carried by the gun; the battery 
telescope, model 1898; the d^bouchoir or fuze cutter which is 
carried by the caisson; and the hand scale for direction. 

The units of angular measure adopted for deflection or lateral 
sight allowance are called milliemes, each being practically j^^^of. 
the distance of the object aimed at; that is to say, if the plane of 
fire is turned through this unit angle about is intersection with 
the vertical plane containing the line of sight, all points in the 
plane of fire will be displaced by an amount cqral to a millieme 
of their distance from this line of intersection, tiiit is from the 
piece. There are in round numbers i ,600 milliemes in n quadrant. 

The laying apparatus serves to direct the gun upon the target. 
The support of this apparatus or sighting mechanism, connected 
to the left arm of the cradle, consists of a socket, locking tenon, 
micrometer vscrew with head (tambour dcs d6ri\es) and its gear. 
In the socket fits the foot of the column which bears the laying 
apparatus. This column assumes a secure and definite position 
with reference to the support when the locking tenon is slipped 
into the groove of the column. 



FRENCH KAVIU-FIRF. FIELD ABTIILERV. 
Fig. 7. Laying apparatus, Collimator, etc. 



Collimator. 

Collimator case. 
Special Collimator. 
Pedestal of Laying Apparatus. 
Locking Temm. 
Index Mark. 
Micrometer-head 
Handle of Hund*heel. 
Traversing Handwheel. 

irk of Stay for Tyre Brake, 
ay of Tyre Hrake. 

Axle. 



Fore Sight. 
Index mark on Pedetilal. 
Base-ring (graduated). 

"Gta^.l,,*., }'-«'"'>■ 

Adjusting Screw of Level. 

Head Ittnimbpiece) 

Adjusting Strew, 

Elevating llandwhtel. 



of 



Axle Sleeve. 

The layinj; apparatus consists of a collimator motintcd on a 
cylindrical pedestal. The collimator is an optical arranj^ement, 
equivalent to a sijjht of infinite length, at ri^fht .in;(les to the 
pedestal or nprijjht. When the collimator is [o<)kc(l at from the 
layer's seat two lines of lijfht are seen on a dark backjtroimd, one 
vertical and one horizontal corresponding; exactly to the cross- 
lines of a transit. These lines are termed "liKnes de foi." 

The pedestal can be rotated within ils l),i.se-iin}^ (plateau) and 
around its own axis by disenj;aj>ing the jr tetth of the base-rinii 
from the correspond I nj; 32 teeth borne by the pedestal and held 
in Kcar by a sprin^^ at the botttun of the pedestal. By placinj; 
the palm of the hand on top of the collimator case and prcssini^ 
down firmly the teeth arc tmj^earcd and the pedestal can be 
rotated freely, and thus its index mark can be set at any desired 
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graduation of the base ring. The apparatus is, therefore, espec- 
ially adapted for indirect lay which the French regulations lay 
much stress on. 

At the base of the pedestal is the graduated plate or base ring 
which shows the angle through which the pedestal is turned. 
This ring is divided into four quadrants each one of which is 
divided into eight parts, and the divisions are marked o, 2, 4, 6, 

12, 14 in each quadrant. Each space then of the graduation 

equals )g x 90° or i i°i5', and corresponds to an angular displace- 
ment equal to 200 millit^mes or --^^^^q of the range. The zero mark 
indicates the separation of two consecutive quadrants. The divi- 
sions, o, 2, 4, 6, etc., can equally well be read 16, 18, 20, etc., 
in certain cases in correcting for the lateral sight allowance. 

When the micrometer-head (fig. 7) is turned, it causes the 
whole pointing apparatus to turn on its axis by a continuous 
movement, and this movement has exactly the amplitude re- 
quired to give the collimator all the positions intermediate be- 
tween any two obtained by turning the pedestal directly by 
hand in its base ring. The micrometer-head is graduated from 
o to 200; each of its divisions, therefore, corrCvSponds to one mil- 
lieme or j^\j^ of the range; that is, turning the micrometer-head 
one division gives an angular displacement to the collimator of 
TaVv ^^ ^^^ distance of the object aimed at. If a reading of 
more than 200 millifemes is to be given, as 250 for example, the 
pedestal must first be set by hand at plateau 2 and then the 
micrometer-head turned to 50. 

It is readily seen, then, that the divisions on the plateau (base- 
ring) are the even hundreds (2, 4, 6, ) of which the divisions 

on the tambour (micrometer-head) are the units; any lateral 
allowance, as 205 would be called out Plateau 2, — Tambour s* 57° 
would be announced. Plateau 4. — Tambour 170, This is the 
method actually used in drill and firing. 

When the index mark of the pedestal is set at the o before the 
micrometer screw and the micrometer-head is at 100, the vertical 
plane of sight containing the vertical line of the collimator is, 
by construction, parallel to the plane of fire. This is the posi- 
tion in which the pedestal and micrometer-head are set when the 
laying apparatus is first put in its support; after which, the lat- 
eral sight allowance being determined, the pedestal can be 
rotated and set as above explained. 

Drift, the effect of wind, and difference of level of the wheels 
are compensated for, if necessary, by thus turning the col- 
limator pedestal on its vertical axis and by the use of the microm- 
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eter-head. When the wheels, the shields, the chase of the g'un, 
or the relief of the ground prevent the gunner from giving the 
initial direction to the piece by means of the collimator, use 
is made of extension pieces of the laying apparatus. With the 
pedestal alone, the collimator (and, therefore, the line of sight) 
is 47 inches from the ground; with one extension piece on the 
pedestal, it is 59 inches high and enables one to sweep the whole 
horizon. If the relief of the terrain be still more accented, how- 
ever, two extension pieces may be used, fitting into each other, 
and raising the collimator about 71 inches above the ground. 
The gunner then stands on the seat. These extension pieces 
are intended for only the first laying of the gun; after that the 
ordinary collimator and pedestal alone vshould be used in con- 
junction with some other aiming point. . The extension pieces 
must never be left in position during firing. 

When the pedestal is at zero, tambour at 100, and the range 
disk on the right of the gun is at zero, the optical axis of the 
collimator is parallel to the axis gun. The range having been 
judged or measured, the graduated range disk on the right side 
of the piece is set to the corresponding reading, and after that, 
laying in elevation consists solely in giving the angle of site* to 
the cradle. For the first shot this angle can be given either by 
means of the level or by means of the collimator. For all suc- 
ceeding shots, laying in elevation is always done by means of the 
level. 

Level. — On the support of the laying apparatus and immedi- 
ately in rear of the pedestal is an adjustable spirit level consist- 
ing of the usual glass tube in a metal cover. One end is pivoted 
on the support and the other end can be raised or lowered by a 
tangent screw (vis de commande, figs. 7 and 8) which at the same 

Fig. 8. Level on support of Laying apparatus. 
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Claw of level. Adjusting Screw. 

Level. 
Catch. Graduated disk. 

Toe of Catch. 



*The ang^le of site is the anj^le made with the horizontal by the line joining the gun and 
the target. 
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time turns a graduated disk. An index serves to read the di- 
visions on the latter, which measure the angular displacement 
of the level. The angles are graduated every five milli^mes of 
the range and numbered every lo milliemes, •+• and — each 
side of the zero. When the index is at zero, the level is 
parallel to the line of sight of the collimator. The signs + and 
— indicate respectively the direction in which the adjusting 
screw must be turned in order to raise or lower the end of the 
level according as the target is above or below the gun. 

A gun having Ueen laid in elevation with the collimator (by 
turning the elevating handwheel imtil the horizontal line is 
brought along the foot of the target) and the bubble of the level 
having then been brought to its central position by means of 
the adjusting screw, if the graduated disk reads -j- 20, for ex- 
ample, it signifies that the target is yf^^ of the range higher 
than the gun. If this range is known to be 3,000 yards, this 
. difference of altitude would be, accordingly, j^^^ x 3,000=60 
yards. This procedure indicates the method of measuring the 
angle of site by means of the collimator and level. 

Conversely, if the difference of height between the gun and 
target at a range of 3,000 yards, for example, is measured by 
the map or battery telescope and thus known to be —15 yards, 
the divSk would be set with the index at the division —5, a 
milli^me of the range being f J J^ or 3, and y = 5. The bubble 
is then brought to the centre of its run by using the elevating 
handwheel on the left side of the piece. The angle of site is 
always called out in multiples of five milliemes. 

When the angle of site or that of the point of aim is too 
great to enable the vertical collimator line to be directed on 
the target, the special collimator on the side of the pedestal of 
the laying apparatus is used. This collimator is movable about 
a horizontal axis and can be given any desired inclination in the 
vertical plane. 

A separate hand level, model 1888, is also provided for use if 
required, and a plane for it is provided on the top-carriage. 
This level is quite similar to our gunner's quadrant, and its 
principal use is for the verification of the lines of sight* and for 
testing the level on the support of the laying apparatus. 



* The verification of the lines of si^ht consists in verifyinf? : 

I, That the optical axis of the collimator is parallel to the fixed line of sif^ht determined 
by the peep-sij^fht on the breech and the toresi><ht on the jacket when the graduated ranjirc 
disk an<l plateau are at zero and the tatnbour at the division loo. 

a. That the level of the layinj>r apparatus j^ives with siifYicient exactness the anj^le that 
the axis of the ifun makes with the horizontal when the ranjje disk is at zero. 

This verification is made once a month as a rule, and oftener if necessary. 



Fig. y. Battery Telescojie, 





Tube. 

Pointer. 
Base Plate. 

Clan]]>itiK Screw. 
Graduatod Plate. 



Graduated Plate on Telescope Stan<I. 
(See tig. lo). 
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The French who have had more time and opportunity to 
think out the best use of rapid-fire field artillery lay much 
stress in the regulations on the batteries keeping themselves 
concealed. The regulations scarcely ever speak of laying on 

Fig. lo. Graduation of Plateau of ** ' Jo 

Battery Telescope. ' *P«int de pointage, ' ' and by 

means of the arrangements 
above described the advan- 
tages of indirect laying are 
readily secured. But fur- 
ther than this, used in con- 
junction with another in- 
strument, the battery tele- 
scope, they enable the bat- 
tery to open fire on any ob- 
ject from a concealed posi- 
tion, provided that the tele- 
scope can be placed in a spot 
from which both the target 
and battery can be seen; and 
it is unnecessary for any one 
except the man with the tele- 
scope to give the enemy a 
chance of seeing him. 

The Battery Telescope. — 
The general features of this 
instrument are illustrated 
in fig. 9. It serves to ob- 
serve the firing and is also 
designed to: i. Measure 
angular deflections in mil- 
liemes and to translate this 
measure at once into num- 
bers corresponding to the 
graduation of the plateau 
and tambour of the laying 
apparatus ; 2. measure the 
height of the points of burst 
and principally to correct 
the type height of burst ; 3. 
measure the angle of site. 
The graduations of the plateau or graduated plate which 
serve to measure horizontal angles (fig. 10) correspond to those 
on the plateau of the laying apparatus ; but the interval be- 
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tween any two divisions corresponding to two consecutive di- 
visions of the plateau of the laying apparatus is divided into 20 
parts, each of which equals 10 milli^mes and, therefore, equals 
10 divisions of the tambour. The middle division of each in- 
terval is drawn in red and marked I'oo ; it corresponds to the 
division 100 on the tambour. The graduations are read in the 
direction of the hands of a watch. In fig. 10 the reading would 
be ; Plateau 2, tambour 60, Each of the small divisions being 
10 milli^mes, 5 milli^mes can easily be estimated and read off. 
For reading small angles the micrometer divisions in the 

field are used. (fig. 11). Each of these divisions corresponds to 

> 

Fig. II. Graduation in Field of Battery Telescope. 




one milli^me. They enable the angular distance between the 
point of burst and the target to be measured ; also the height of 
burst. The type height of burst can be measured by means of 
the horizontal lines in the upper half of the field. When the 
telescope is pointed, the point sighted on is brought to the 
lower end of the long vertical line in the centre of the microm- 
eter. The horizontal line a b then marks the typical height of 
burst, and the line c d double the typical height. To estimate 
heights greater than this, the telescope is turned in its sleeve 
until the graduations of the micrometer become horizontal and 
the lines a b and c d vertical. Vertical angles can then be 
read off the scale up to forty thousandths of the range. 

To measure the angle of site the telescope is turned in its 
sleeve as above and then brought horizontal by means of the 
graduated lc?vel attached to it. The angle is then read off in 
milli^mes from the division of the micrometer opposite which 
the target is seen. 

Dkbouchoir. — This is a piece of apparatus for cutting the 
fuze so that at any range the burst of the shell will take place at 
the desired height. Fig. 12 shows a drawing of the dkbouchoir 
double which was used with the old equipments ; that used with 
the 75 mm. equipment seems to be practically the same. It is 
carried by the caisson* and is hinged up for travelling as shown 
in plate iv. When in use it is let down to the rear resting on 
the ground, and is worked by the cannoneer who kneels in front 
of it. 



• See yowmal U. S. Artillery, July— August, 1902. 
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Its interior mechanism is covered by a box of steel with steel 
top and hasp. The shells are placed, fuzes down, in the bronze 

Fig. 12. Debouchoir. 




sockets and arc turned round till a stud or projection on the 
fuze falls into a slot in the socket of the debouchoir, thus caus- 



FRENCH RAPID-FIRE FIELD ARTILLERY 1 73 

in^ the fuze to be placed in the socket always in the same rela- 
tive position. The fuze is then in the ri[i^ht position for being 
punched. But first the d^bouchoir must be set. 

For this purpose, the corrector and the graduated plate, 
shown in fig. 12 and known as the cadran, are provided. The 
corrector is an arm which bears an index and a friction clamp 
and moves along an arc graduated in milli^mes from o to 40. 
The cadran or graduated range plate is graduated in distances 
up to 5,500 metres exactly like the graduated range disk on the 
right side of the piece. This plate is set at the desired range 
by the handle shown in the figure. 

To Cut a Fuze, — The shells are properly placed in the sockets. 
A command is given : Corrector 16, The cannoneer unclamps 
the corrector, moves it along the arc until its index is opposite 
the division 16, clamps it and announces in a loud voice : Cor- 
rector 16. The command for range is then given : 2,500, The 
setting handle of the cadran is seized, the cannoneer pressing 
down upon it to disengage it, and the cadran is turned until the 
division 2,500 is brought opposite the index of the corrector. 
The handle is released and the reading is again announced, 
2,500, Either the right or left lever for punching the fuzes is 
then firmly and quickly pressed down as far as it will go, then 
raised again to the vertical position and released, after which 
the shell is removed. 

Each division of the corrector corresponds to one millieme or 
TffVff ^^ ^^^ range, and it is so constructed that when its index 
points to 20 on its own sector and at the same time points to 
some known range indicated on the cadran, then the fuze will 
be cut to burst at the typical height of burst for that range. 
This height adopted is j^f^y of the range. To raise the point 
of burst, the corrector is increavSed by as many divisions as 
there are milliemes desired to be added to the height of burst ; 
to lower this point, the corrector is moved in the oppovsite di- 
rection. If the observed height of burst is not good, or it is 
desired to iLse any other height than the typical one, a change 
in the height of burst can be quickly made by moving the cor- 
rector to some other division between o and 40 and then bring- 
ing the division on the cadran, corresponding to to the range 
used, opposite to the new place of the index of the corrector. 

Thus very small changes in the height of burst can be made 
and all changes correspond with and are read in the same units 
(milliemes) as changes made in the elevation of the gun. 

Journal la. 
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Hand Scale For Direction. — This is a wooden scale with 
graduations on both sides, the intervals of which correspond to 
angles of lo milliemes when the scale is held at a distance of 
50 cm. from the eye. A silk cord with a button which is passed 
through the upper button-hole of the coat, and the length of 
which can be suitably regulated by the operator, enables this 
distance to be accurately maintained. The scale is intended to 
measure angular deflections. It is so marked that the reading 
can be taken directly in terms corresponding exactly to the di- 
visions on the plateau and tambour of the laying apparatus. 
The instrument is used by the battery officers to lay the gun 
approximately, using some auxiliary aiming point, to judge the 
angular distances between the point of burst and the target, or 
to measure the front of an objective. 



Fig. 13. Hand Scale for Direction. Target to the Left. 
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Fig. 14. Target to the Right. 
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The Graduations of Plateau 2 j^nd Plateau 14 are Marked in Red. 

« 
The scale being held correctly for these different purposes, as 
shown in the figures, the readings are taken directly from the 
scale: Plateau 2^ iambour 60^ (fig. 15). Figures 15, 16, 17 fully 
illustrate its use. 



Fig. 15. Target to the Left. 
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Fig. 16. Target to the Right. 
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Fig. 17. Measurement of a Front. 




INITIAL ELEMEN IS OF FIRINC;. 

The determination of the initial elements of firinj^ precedes 
the opening of fire, and the precision with which this de- 
termination is made exercises a marked influence on the reg- 
ulation and rapidity of fire. 

The initial elements of firing are the lateral sight allowance, 
which determines the dirccti(m of each piece ; the angle of site, 
which determines the inclination of the cradle ; the range, which 
determines the angle of fire with respect to the plane of site ; 
and the corrector, which fixes the height of bursting. 

(a) Lateral sight allowance. 

Distribution of Fire. — The direction of each piece is determined 
in such a way that the firing as far as possible may be distrib- 
uted from the commencement of the firing over the whole front 
of the objective which, for this purpose, is divided into four 
equal sections.* The fire of each piece is first directed a little 
to the left (about 5 milliemes) of the right extremity of its par- 
ticular objective. A battery can thiis cover at average battle 
ranges: i, with time-fuze fire, without sweeping (fauchage), 
a front of troops of about 100 metres ; 2, with time-fuze fire 
with sweeping, a front of troops of 200 metres ; 3, with percus- 
sion fire, a width of obstacle of about 25 metres. At average 



* A battery consists of four guns. 
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battle ranges (about 2,500 metres) one piece can cover with 
time-fuze fire and height of burst equal to the type height, a 
front of 20 metres (10 milli^mes) without sweeping, or 25 metres 
if two successive shots are fired with the same elevation ; a front 

« 

of 50 metres (20 milli^mes) with sweeping, and with percussion 
fire, a front of 6 to 7 metres. 

Methods of Pointing, — A battery can employ individual pointing 
or collective pointing. Individual pointing applies in cases 
where the front of the objective is clearly defined at its two ex- 
tremities for all the layers, and in cases where the objective is in 
movement. Collective pointing applies generally in all other 
cases. 

Individual Pointing, — This comprises, first, the designation of 
the objective and the limits of its front ; second, the designation 
for each piece of an initial lateral sight allowance. This initial 
allowance is intended to take into account the drift correspond- 
ing to the range, and, if thel^ is any reason for it, the effect of 
the wind, of the inclination of the axle, and of the lateral move- 
ment of the target. The values which it is necessary to give to 
the tambour or micrometer-head for the effect of drift are 
marked op the tambour. The captaini makes the correction for 
the lateral effect of wind, allowing 5 milli^mes for a wind of 
mean strength at average ranges, and 10 milli^mes for a very 
strong wind or at greater ranges. The chiefs of section prescribe 
the correction for the inclination of the axle, allowing 5 milli^mes 
for 15 centimetres difference of level of the wheels. It is rarely 
necessary to take into account these three corrections. The cap- 
tain corrects for the lateral movement of the target, prescribing 
a correction equal to 5 milli^mes for passage across the field at 
a walk. 

The principal correction is that resulting from the angular 
distance between the point of aim and the particular target of 
any piece. This is equal to the value of this angular deflection 
expressed in milliemes and is measured at the position of the 
piece. It is positive or negative, of course, according as the par- 
ticular objective of the piece is vSeen to the left or right of the 
point of aim. 

Collective Pointing. — In collective pointing it would take too 
long, and moreover it would often be difficult or even impossible, 
to proceed in the manner just described for each of the four 
pieces of the battery. Accordingly, the following operations are 
performed ; first, the convergence of the planes of fire of the 
four pieces, all on the same point of the objective, is determined ; 
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second, the fire of the four pieces is then distributed over the 
whole front of the objective. That is to say, all the guns are 
pointed upon the same point with different lateral allowances, 
such that the front of the objective is uniformly covered through- 
out its whole extent. 

The plane of fire of the right piece should pass about 5 milli- 
^mes to the left of the right extremity of the objective. The 
other pieces receive a correction for lateral sight allowance called 
echeloning, representing the number of divisions of lateral al- 
lowance that each piece ought to add to the lateral allowance of 
its neighbor on the right so as to be pointed on the portion of 
the target that it should cover. Collective pointing comprises, 
first, the designation of the point of aiming (point de pointage); 
second, in the general case, the designation of the objective and 
its front ; third, the designation for each piece of the initial lat- 
eral allowance. The point aimed at is designated either directly 
or by the aid of an auxiliary mark. It oughtj above all, to be 
very visible and not to be confused with similar neighboring 
objects. It ought, moreover, to be situated as far as practicable 
at a range from the battery greater than 1500 metres. The des- 
ignation of the objective is made by the announcement of the 
angular distance of its right flank from an auxiliary mark which 
will be in general the point of aiming. This angular distance is 
determined by the aid of the battery telescope, by the field glass, 
by the hand scale for direction, or, finally, by the fingers of the 
hand. To determine the initial lateral allowance for each piece 
the captain, standing near the right piece or the position that it 
is to occupy, measures in milliemcs the angular distance between 
the point aimed at and a point of the objective a little to the left 
of the right extremity of the latter. He measures likewise the 
front of the objective in milli^mes. By the aid of the first ele- 
ment he determines the lateral allowance for the first piece ; he 
indicates this allowance to the chiefs of section, and prescribes 
for the other three pieces an echeloning equal to a quarter of 
the front (^chelonnement de repartition). This echeloning is 
always made by an increase starting from the lateral sight al- 
lowance of the right piece. 

For example : The objective is to the right of the point of 
aim ; the angular distance between the point of aim and the point 
on which the fire of the first piece is to be directed is 70 milli- 
emes ; the breadth of front is 40 milliemes ; the captain gives 
the following directions : — 

Point of aim : such a tree, or other prominent object ; 
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First piece ; Plateau o tambour 30 ; 

Echelonnez de 10 ; (other pieces, at intervals of 10); 

The second piece would then take, Plateau o tambour 40 ; 

The third piece Plateau o tambour 50 ; 

The fourth piece Plateau o tambour 60. 

When the initial lateral allowance has been given, each piece 
is laid in direction on the point of aim. If the point to be aimed 
at is situated at a distance from the battery less than 1500 
metres, the captain modifies the echeloning allowance by the aid 
of a correction called a convergence correction, equal to the dif- 
ference of parallaxes of the point aimed at and the point of reg- 
ulation of the first piece. The regulations describe in detail how 
convergence, parallelism and divergence of fire is obtained. 

(b) Angle of Site. 
When the battery comes into action, one of the first things to 
be ascertained is the angle of site. This may be measured by 
the battery telescope ; by the collimator and level, by bringing 
the prolongation of the horizontal ligne de foi of the collimator 
on the foot of the target by elevating or depressing the gun, 
after which the bubble of the level on the support of the laying 
apparatus is brought to its central pOwSition by the adjusting screw 
and the angle of site read on the graduated disk ; or by means 
of the map. 

The angle of site must be determined with great accuracy, and 
in all cases in firing against a fixed target it should be obtained 
by means of the battery telescope and should be given to the 
gun by means of the level. Its determination by means of the 
collimator should be avoided ; this procedure is necessary in 
the case of a moving target, and in some few cases in firing 
against fixed targets it gives to each piece its proper angle. 
But, on the other hand, when the collimator is used, it is diffi- 
cult to get cacli piece laid on exactly the wSame point of the 
target ; if this is not accomplished the heights of burst appear 
irregular rnd it becomes difficult to get the right Kmgth of fuze 
and thus to regulate the fire. 

When it has once been obtained, the level is set to this angle 
and is not to be altered by the layer without orders. 

(c) Range. 
The range can be measured by means of the map, by sound, 
or by a range-finder. These results may he vitiated by inexact 
evaluation of the angle of site. The range can also be deduced 
from the information furnished by reconnaissances, by previous 
firing, or by that of neighboring batteries which have adopted 
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the same angle of site or which have pointed directly. Through 
lack of these means the distance is estimated by simple obser- 
vation. 

(d) Corrector. 

The angle formed by lines drawn from the gun to the foot of 
the target and to the typical height of burst adopted is called 
the hauteur-type. A projectile is said to burst at the hauteur- 
type when its point of burst as seen from the battery is 3 
milli^mes or j^Vu^ of the range. This height is that which 
gives the maximum efficiency of time-fuze fire and is the same 
for all ranges. 

The hauteur-type is obtained normally with the corrector 
set at 20 ; but various accidental causes (atmospheric variations, 
inexact determination of the angle of site, etc.) may influence 
it. When the fire has to be regulated by observation of time- 
fuze projectiles, the initial corrector which will give bursts at 
the type height should be diminished by 2 milli^mes ; in other 
words, the typical height of burst is reduced from y^\^ .of the 
range to y^^^^. This is done by making the corrector read 18 
instead of 20. In order that this proceeding may not give rise 
to error it is indispensable that every gun in the battery be 
pointed with the same angle of site ; otherwise there may re- 
sult as many as 4 different heights of burst, and the captain 
cannot regulate his fuze. 

PREPARATION FOR FIRING. 

Detachment, — The service of the 75 mm. gun is g'cnerally ex- 
ecuted by six cannoneers. Each gun has also a chief of piece 
who is in general charge. Of the six cannoneers, when in ac- 
tion, 2 kneel in rear of the up-ended caisson body, withdraw the 
cartridges from the caisson and place them fuzes down in the 
sockets of the d^bouchoir in the proper positions for punching 
the fuzes, keeping the debouchoir constantly supplied with car- 
tridges. The cartridges should be taken alternately from the 
top and bottom row, working from the outside of each row 
toward the interior. 

The fuze setter also kneels in rear of the caisson, takes charge 
of the debouchoir, sets it, works the levers for punching the 
fuzes, and passes the cartridges to the loader, who stands in 
rear of the layer and loads the gun. The firer sits on the right 
of the gun, facing the breech ; he attends to the breech 
mechanism, fires, and sets the graduated range disk to the 
range ordered. The layer sits on the left of the gun, seats the 
laying apparatus, and sets it for direction by means of the 
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graduated base rin^ (plateau; and mierometer-head (tambour) ; 
he also attends to the level ; he lays the ^un for direction and 
for angle of site. The men carry maj»azine carbines slunjc over 
their shoulders ; these are placed against the wheel of the 
caisson body when in action. (Plate ii.) 

Operation of Aiming. 

Give the Lateral Si^^ht Allowance. — The laying apparatus being 
properly set in the socket of its support, plateau o, tambour 
loo, the first operation consists in giving the initial lateral 
sight allowance that has been determined for the piece. The 
reading decided on is given by the captain to the chiefs of sec- 
tion and the layers gathered about him, or simply by command 
of the captain. Each layer then, in the manner previously ex- 
plained, sets the index of the pedestal of the collimator, if nec- 
essary, and the micrometer-head (tambour) at the respective 
divisions indicated by the captain's directions. 

To Correct the Initial Sight Allowance, — Bearing in mind the re- 
lation of the graduations of the plateau and tambour,* the fol- 
lowing examples will illustrate this operation : 

1. Initial reading, Plateau o, tambour 2j; add 5 milliemes; 
the layer turns the tambour to the division 55. 

2. Initial reading, Plateau o {or 16), tambour 25 ; diminish by 
85 ; the layer mUwSt first turn the pedestal by hand to plateau 14, 
then the tambour to 140 (1625 — 85=11540=1400-1-140). 

3. Initial reading, Plateau 2, tambour 10; add 450 ; the layer 
sets the pedestal at plateau 6 and the tambour at 60. 

4. Initial reading. Plateau 4, tambour 6o\ diminish by 350; the 
layer sets the pedestal at plateau o, then the tambour at no. 

To Use the Collimator, — The layer is instructed not to lean for- 
ward to look through the collimator, but to keep his eye as far 
from it as possible ; he has to bring the target on the pro- 
longation of the lignes de foi and so at their intersection. To 
do this it is necessary to close one eye, to look alternately in 
and outside the collimator by giving the head a rapid alter- 
nating motion from right to left and left to right to prolong 
the horizontal line and up and down to prolong the vertical 
line. In practice, usually, only the vertical line is considered 
as direction alone is wanted, elevation being given by the grad- 
uated range disk and level. 

To Give the Angle of Site. — The layer simply turns the adjust- 
ing screw of the level until the disk reads the proper amount. 

* These terms are tised in preferenoe to t!ie corresivinditii; KiiKlish translations as they 
are mtire sijeciHc, anil in connection with tlie examples qu >teil. t ley make the context 
clearer. \Vhen used they always reter to the ji^ruduuted base-ring and micrometer-head of 
Uie laying apparatus. 
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To Lay In Direction. — Laying' in direction consists iri causing 
the vertical ligne de foi prolonged to pass through the point of 
aim. The initial sight allowance having been properly set, the 
carriage is made to slide on the axle by turning the traversing 
handwheel in the proper direction with the left hand until the 
vertical line prolonged comes on the target. The layer should 
keep the piece always laid in direction. 

To Lay in Elnmtion. — The firer sets the range disk at the de- 
termined range. The level having been set to the proper angle 
of site, the elevating handwheel is turned with the right hand 
until the bubble of the level is in its central position. On a 
moving target the prolonged horizontal line of the collimator is 
brought to the foot of the target by the use of the elevating 
handwheel and then the bubble of the level brought to the 
centre of its run by the adjusting screw. After the first shot, 
laying in elevation consists solely in bringing the bubble of the 
level to zero by the use of the elevating handweel. 

Laying in Direction and Elevation, — In the case of a fixed target, 
the layer has to keep the gun laid for direction by means of the 
collimator and to keep the bubble of the level in the centre of 
its run. Except after the first roimd there is very little read- 
justment necessary. The gun is put to the elevation due to 
the range by the firing number who works the handle of the 
graduated disk on the right-hand side of the carriage. If the 
target is a moving one, the layer, instead of watching the 
bubble of the level, keeps the cross of the collimator contin- 
ually on the object by means of the two handwheels on the left 
side of the carriage, all alterations of the gun due to change in 
range being given as before by the firer ; the layer calls out 
** Ready" as he brings his4ignes de foi on the object. 

Auxiliary Aiming I^oints, — Except in the case of a moving 
target, if there is reason to fear that the point aimed at will 
not remain distinctly visible after the first aiming, or if the 
laying has been d(me by means of aiming pickets, the gun 
should be laid on some well-defined aiming point. It is ad- 
visable to select a point as distant as possible (1,500 metres or 
more) and to the right or left of the plane of fire and on the 
windward side of the target. This is done (che piece having 
been once aimed correctly) by turning the tambour until the 
vertical line prolonged coincides with the auxiliary mark 
chosen. The traversing handwheel must not be touched. If 
the divisions of the tambour are not sufficient for this, the 
pedestal itself is turned one or more divisions and then the 
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collimator line is brouj*;ht on the mark by turning the tambour. 
From this time on the collimator is directed on the auxiliary 
mark as though it were the object fired at. 

Concealed Positions. — If no distant aiminjj^ point can be seen 
through the collimator, even with two lengthening pieces, an 
aiming picket (carried on the caisson) is placed about 20 metres 
in front of the gun ; the layer stands on his seat or on the gim, 
holding a plumb line, and causes the picket to be placed in the 
line between it and the target. If he is unable to see the target 
when standing on the gun or when on horseback, he may do so 
by standing on the caivSson ; his eye will then be about loi^ feet 
above the ground ; he first gets the picket placed between the 
centre of the caisson and the- target, the distance from the 
centre of the caisson to the gim is then measured and the picket 
is moved that amount to the side. Only one picket is required 
as the carriage does not move on firing. When one gun of a 
battery has been laid in the right direction, the others can be 
placed parallel to it by laying the guns horizontal, placing the 
lengthening pieces for the collimators and then measuring, by 
means of the collimator of the laid gun, the angle between the 
line from that gun to the picket or other object on which it may 
be laid and the line joining its collimator with that of the next 
gun. By adjusting the collimator of this next gun to the corres- 
ponding angle and then laying it on the collimator of the first 
gun, the second gun is brought paralljcl to the first. 

If the target can not be seen from the battery at all, the guns 
may be laid by means of the battery telescope; this is placed so 
that the target can be seen through it and it can be seen from 
the guns. The tube supporting the telescope is placed approx- 
imately vertical and the telescope is directed first on the target 
and then on the collimator of each gun and the angles read off; 
the collimators of each gun are then set to a reading equal to 
180 degrees minus the angle given from the telescope; the gun 
is then traversed till the collimator is laid cm the vertical sup- 
port of the telescope. The gun is then parallel to the telescope, 
and the collimator may then be laid on any other distant object, 
which can then be used as an aiming point. 

Formation of the Battery. — A battery of 75 mm. guns on 
war footing consists of 4 guns, 12 caissons, i battery wagon, i 
forge, I forge wagon and 3 or 4 ration or baggage wagons. 

In order to be able to fire rapidly there must be plenty of am- 
munition close by the pieces. For this reason an unlimbered 
caisson is placed on the left of each gun and 1 metre from it to 
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facilitate ammunition supply. The bottom and doors of the 
chest are of chrome steel, the same as the shields on the g"un, so 
as to protect the cannoneers. Behind the up-ended body of each 
caisson and the two leaves of the lid, the fuze-setter and the two 
men that supply the ^uns, all three on their knees, are as well 
protected as the layer, seated on the left of the carriag^e, and as 
the firer, seated on the right of the carriag^e, where he can 
change the range without disturbing the line of sight. Of all 
the cannoneers the loader is alone half exposed. The chief of 
piece, 50 centimetres in the rear of the right wheel of the gun, 
is exposed to the same extent as the loader. Chiefs of section 
(4) have their normal positions behind the caisson of their right 
piece. 

Fig. 18. Formation of the Battery for Action. 
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A caisson body (i), placed upon the line of the pieces at the 
flank of the battery where the captain (3) is in command, fur- 
nishes the latter a shelter or place of observation. By the side 
of the captain the battery telescope is placed. At 15 metres be- 
hind the piece on the flank opposite to that where the captain 
is, the second caisson of the first reserve supply (2) is established, 
the caisson body being brought into action, and the limber being 
taken away. The interval between the pieces, generally about 
14 metres, 16 metres from axis to axis, may be diminished or in- 
creased without falling below 2 metres or exceeding 30 metres. 
The limbers are sheltered. Such is the formation of the battery 
at the moment of firing with its four caisscms for immediate sup- 
ply and its two caissons for first reserve. Only a quartermas- 
ter's corporal (6), 10 metres behind the captain, is completely 
exposed, and a bugler (7), a few melres behind the corporal, 
holding the captain's horse. 

Duties of Officers. — The commandant of the divisional artillery 
fixes the zone of action of each of its groups, indicates those who 
will open fire or who will put themselves into positions of obser- 
vation, or in a position of waiting, and designates the objectives. 
The commandant of the group divides up the objective among 
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the batteries; he desij^fnates, if there is any reason for it, those 
who are to open fire, or who will put themselves into positions 
of observation or positions of waiting, and fixes the zone of each. 
The commandant of a battery who is called upon to open fire de- 
termines the initial elements for firing, that is, the ranj^e, the 
an^le of site, and, if possible, the lateral sight allowance. He 
defines the objective, and indicates, when the kind of fire allows 
it, the point of aiminj^. The commandant of the battery in the 
position of observation studies the zone of action in which the 
group to which he belongs is to act, or only the zone which is 
assigned to him, if there is reason therefor. He determines the 
elements of firing corresponding to the most probable positions 
of the objectives,' in such a way as to be able to open fire upon 
them as rapidly as possible when they become visible. Gener- 
ally speaking, the brake shoes are not lowered. 

Preparation for Firing in a Position of Observation. — Preparation 
for firing by artillery in a position of observation demands, above 
all, the procuring in advance of all the initial elements of fire 
corresponding to prominent points of the terrain in whose prox- 
imity there is a probability of seeing objectives appear. It is 
necessary, moreover, that the gims may be disposed in such a 
way beforehand that at the moment of the appearance of the ob- 
ject the fewest operations will be required. The captain then 
can then arrange the pieces in three distinct systems: converg- 
ence, parallelism, fan -shaped. 

1. Convergence. — To obtain without lowering the brake shoes 
convergence of fire upon a point in the direction of the axis of 
the zone of observation. At the appearance of the objective to 
brinj;' the fire upon it and prescribe the necessary echeloning. 

2. Parallelism. — To establish the guns parallel, the axis of 
the first piece being directed upon a point toward the middle of 
the zone of observation. At the appearance of the objective to 
move the parallel system by an amount equal to the angular dis- 
tance from the plane of fire of the first piece to the right of the 
objective. To lower the brake shoes and open fire. This pro- 
ceeding is of great simplicity and is frequently employed, for it 
generally permits covering in all its extent with the first salvo a 
front equal to the front of the battery, by means of a single 
operation which consists in giving a uniform correction for lat- 
eral sight allowance for all the pieces. 

3. Fan-shaped. — To arrange the bundle of planes of fire in fan 
shape, directing the first piece upon a mark as near as possible 
to the direction that is chosen for this piece, and in echeloning 
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the lateral sight allowances 15 milliemes apart in such a way 
as to establish planes of fire in divergent directions more and 
more distant from those of the first piece. To go into action as 
soon as the objective appears. This arrangement permits the 
battery to cover instantaneously with a small number of pieces 
a large objective appearing unexpectedly. To direct upon the 
objective the whole number of pieces it is often suitable to cor- 
rect the echeloning. When the zone of observation exceeds the 
front that the battery can cover with sweeping, it is preferable 
not to lower the brake shoes. Nevertheless, it is always neces- 
sary to drop these shoes beforehand when one has a defile under 
observation and when this point of defile can be entirely held 
under fire. 

Group. — If the zone of observation, which is the ordinary case, 
is not divided between the batteries of a group, each battery 
ought to be in»such a position that the indication of a simple 
angular distance from a prominent common point which is well 
known by all the captains, will be sufficient to permit one or 
several batteries to open fire without delay upon determined 
points of the zone of observation. This point must be found in 
the neighborhood of the axis of the zone of observation. 

[To be continued.] 
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THE DIFFERENCE CIRCLE PLOTTING BOARD. 

By First Likutknant P. C. HAINS, Jr., Artillkky Corps. 



The extended applieation of the difference circle to the plot- 
tin^^ board has never, so far as I know, been fully developed. 

In the following it is believed a useful combination has been 
made which will insure not only all reasonable accuracy, but 
considerable celerity and ease in plotting- when using the hori- 
zontal base line. 

A scrutiny of the increase in distances between two difference 
circles, measuring any two given azimuth differencCvS, for dif- 
ferent lengths of the base, will at (mce suggest the special ap- 
plicability of this method to extremely short bases, such as are 
now being considered for adoption. 

Numerous combinations including this principle suggfest 
themselves in actual practice, but such enumeration would en- 
tail the discussion of the horiz(mtal base system of range find- 
ing. 

It has been the aim, in the method to be described, to sim- 
plify the board by doing away with as many rulers, etc., as 
possible, thus quickening the work and lessening confusion. 
The object has also been kept in view to render, as nearly as 
possible, uniform accuracy all over the board. 

For this reason the difference circles are spaced more closely 
together as the range increases, and correspondingly the errors 
increase due to errors in plotting by azimuth. 

On the chart **BC" is the bavSe line and **A" the directing 
gun, situated near it. 

A series of azimuth difference circles are described about 
*'BC." There is an azimuth scale on the chart for the Station 
'*B" and one for the gun **A." At *'B" is a small pin to which 
a fine black silk thread is attached, (or if preferred a ruler 
pivoted at "B" may be used). 

At <*A" is pivoted the usual scale ruler for the g'un,J'appro- 
priately graduated for range. 

Two simultaneous readings on the target being sent in from 
*'B" and ''C," the reading at vStation "B" is vSubstracted from 
the reading at Station *C," this difference in azimuth together 
with the azimuth of the target from ^*B" is given to the plotter. 

The plotter laying the thread, by means of the azimuth scale 
provided, to read the azimuth of the target from **B" and plac- 
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ing his pencil point along the thread at the given azimuth dif- 
ference, as shown by the difference circles, locates the target. 

The target is then referred to the gun by means of the gun 
ruler and corresponding azimuth scale, as in the usual method. 

It is readily seen that both plotting and predicting may be 
carried on in the usual manner when so desired. 

In making an actual construction both the centre of each dif- 
ference circle and its radius can be calculated with absolute 
accuracy ; and with appropriate instruments and material to 
work with, as accurately laid off and the circles constructed. 
The work is thus perfectly true both mechanically and mathe- 
matically and is without distortion or approximation of any 
kind. The desired degree of accuracy for the board is at- 
tained by putting in the difference circles sufficiently close 
together. To give the chart the same accuracy throughout, it 
is evident that at close ranges these circles need not be spaced 
so as to give such close readings as at long ranges. 

By a system of colors on a chart now constructed, I haVe 
found great ease in making quick readings. 

On this chart only the circles denoting whole degrees are 
drawn in black and numbered. Thirty minute circles are drawn 
in red, fifteen minute circles in yellow, ten minute circles in 
blue, five minute circles in green, etc. 

The ideal board would be a sheet of white vellum, the circles 
drawn in brilliant colors as above described, with the numbers 
of the black degree circles stamped over them in large figures 
about three-eights of an inch in height, and in some light tint 
that will not obscure the circles. 

A marked advantage possessed by this method of plotting 
over the method of the intersection of the azimuths read at the 
base ends, is that at no matter what range, the azimuth differ- 
ence is always read readily on the circles, thus doing away with 
locating points by means of oblique intersections. 

The manipulation of the board has been found easy to ex- 
plain to the enlisted man, who, after but a single demonstration, 
is generally able to plot with accuracy. 
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ARTILLERY MATERIAL. 



Test of the New z6-Inch Gun.* 

Not since the Armstrongs made their memorable test with the 16.25 -inch 
gun, built by them for the British navy, has there been a trial of heavy ord- 
nance to compare in spectacular interest with the test of the new United 
States army 16-inch gun, which was successfully carried out on January 17, 
at the Sandy Hook proving ground. We u.se the word spectacular advisedly ; 
for, although the construction of modern ordnance is a matter of the coldest 
kind of calculation, and the gentlemen who design the guns have a wholesome 
horror of sensationalism, the achievements of these, the most potent engines 
of destruction known in modern life, will always in the public mind be esti- 
mated from tlie sensational stanrtpoint. 

From the accompanying table it will be seen that the great Armstrong gun 
is of slightly greater caliber ; yet the reader must beware of making hasty 
deductions from this fact, and supposing that it is, therefore, a more power- 
ful piece. Diameter of bore is but one of many elements that go to determine 
the energy of a gun. The strength of the gun steel, (juality of powder, weight 
of projectile, muzzle velocity, each of them hxis its say in the matter of the 
ultimate power of the gun ; and for these reasons the new army gun is a vast- 
ly more powerful weapon than its Armstrong prototype. 

Comparing the two guns, then, we find that the new weapon is 6 feet longer 
overall, 19 K tons heavier ; that its projectile is 6<xj pounds heavier; that be- 
cause of the better quality of powder that has been developed during the in- 
tervening fifteen years since the Armstrong gun was built, the 16-inch g^n 
requires cmly 640 as against 960 pounds of powder for a full charge, but that 
with this smaller charge the heavier projectile is propelled with a velocity 
greater by 219 feet ])er second, giving a muzzle energy greater by 33,610 foot 
tons. 'J'he direct test, however, of the relative efficiency of the two guns is 
the amount of energy developed per ton -weight of the gun itself, and this for 
the Armstrong gun of 18S7 is 492 foot-tons, and for the United States i6-inch 
gun 677 foot -tons. As the 16-inch gun was designed several years ago, we 
give for purposes of comparison the data of a 12-inch modern high-velocity 
gun built by Kru])p, with a velocity that brings the energy above that of the 
Armstrong gun of double tlie weiglit. 

* For a complete de»cription of tliis K^\r\. and details of its construction, »ee ydumal U. S. 
Artillery, May-June, and July-August, 1901 ; Vol. XV, No. 3; Vol. XVI, No. i. 
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The test in January served in every particular to establish the accuracy of 
the calculations on which the construction of the gun was based. Army gun 
construction has been eminently successful from the very first ; and while the 
ordnance experts had no doubt as to the behavior of the gun under trial, there 



l.oadlng the SIn 107-Pound Bags of Powdar Into the Breecti. 
was, as General Crozier, Chief of the Ordnance Bureau, stated beforf the gun 
was fired, a certain meastire of uncertainty intriKliiccd, because of the very 
siie of the gun and the unprecedcntedly large charge of powder that was to 
be fired. '■ Before wc go on with the tests 1 want to give you a few figures 
by way of comparison. The la-inch gun weighs fifty tons ; this gun weighs 
130 tons, and whilt; the former uses a projectile weighing 1,000 pounds this 
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gun carries one weighing 2,400 pounds. While the velocity may be said to be 
the same approximately, the relative power may be said to vary with the 
weight of the projectile. It may be put at two and four-tenths more power- 
ful. We feel that we can say of this gun as it stands, that it is further ahead 
of the 12-inch gun, than the 12-inch gun is ahead of the 10-inch gun. In build- 
ing it we have taken a bigger step forward than has ever been taken with any 
piece of ordnance that has preceded it. 

'* I wish to say that the principles involved in this gun, its design and con- 
struction are due solely to Colonel Farley, Major Bimie and Major Smith. 
They divide the credit for this piece of ordnance among them. When we 
test this gun to-day we are going beyond any point ever reached before. We 
will fire from it a larger charge of smokeless powder than has ever been fired 
from any gun. It may be that it will generate heat so great that the powder 
will not behave itself. If that is the case we will not, of course, get the re- 
sults we are looking for. It may be that such a tremendous charge will be 
enough to demolish the gun. We do not know what may happen. This is 
purely a test and it is a test without a precedent. We have figured the thing 
out as well as we can and on the maximum charge of 640 pounds of powder 
which we will use on the second and third .shots, but not on the first, we look 
for a velocity of 2,300 feet per second and a pressure 38,000 pounds to the 
square inch". 

In the process of loading, a 2,400-pound shell was brought up to the breech 
on a truck and rammed home by the united efforts of some twenty men 
on the rammer, fetching up in the lands with a **chug** that made even 
the 130-ton mass tremble. The powder was then loaded into the breech in six 
canvas bags, each carrying about 107 pounds, the last bag having in its center 
several pounds of fine-grained, quick-igniting powder, to make sure of the 
ignition of the charge. It should be mentioned here that a special bed of con- 
crete 10 feet deep, 12 feet wide and 30 feet in length had been prepared for 
the reception of the gun, and the mount used in testing the 18 -inch Gathmann 
gun, which lay alongside, was bolted to this platform, and proved equal to its 
heavy duty. Although calculation has been made as a mere matter of inter- 
est of the maximum range of the gun at an elevation of over 40 degrees, no 
attempt was made to throw a shell to the estimated distance of 21 miles. As 
a matter of fact, the elevation was only about i J^ degrees for the fii-st two, 
and 4 or 5 degrees for the third round. From the spectacular point of view, 
the discharge must have been disappointing to those who were looking for 
sensations. The report lacked the sharpness and angry snap of an 8-inch or 
lo-inch piece, and the concussion was of the mildest. The rush of flame ex- 
tended perhaps for 100 feet in front of the gun, and the smoke of the ignition 
charge of black powder mushroomed out and drifted lazily away to the west- 
ward. The shell struck a few thousand yards out to sea, throwing a vast 
column of spray heavenward and ricocheted, twice, sharply to the right be- 
fore sinking below the waves. The first charge consisted of 550 pounds of 
powder, which gave a powder chamber pressure of 25,000 pounds to the square 
inch, and a muzzle velocity of 2,003 feet per second. The second charge of 
640 pounds raised the chamber pressure to 38,000 pounds and the muzzle ve- 
locity to 2,306 feet per second. The third shot, because of the elevation of the 
gun, passed clear of the velocity screens and no velocity was taken. 

This successful trial of the 16-inch rifle has converted into advocates for 
such ordnance many in and out of the Ordnance Corps, who were at least 
doubtful as to the expediency of building guns of this caliber. The big gun 
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not only realized the most sanguine expectations concerning it, but it furnish- 
ed a complete vindication of the accuracy of the advance calculations of 
Colonel J. M. Ingalls, U. S. A., retired, as to what it would accomplish, which 
had been called in question by foreign experts. The greatest elevation of the 
gun on the proof carriage is four degrees. Taking the initial velocity of the 
2,400 pound shot at 2,300 f. s., the computation by Ingall's formula, gave a 
theoretical range at this elevation of 6,387 yards. In the trial of the gun, ob- 
servations from the base end stations showed an actual range of 6,350 yards, 
or within 37 yards of the computed range ; a difference of less than six-tenths 
of one per cent. Ingalls computed the extreme range, with the same weight 
of shot and the same initial velocity, at 20.9 miles. Allowing the same per 
cent of difference, and the actual maximum range should be 20.691 miles, or 
one-half of the distance between Washington and Annapolis. The artillery 
will be delighted to find Ingalls* formulas so reliable. Foreign ballistic experts 
claimed that his calculations were some miles in excess of the possibilities of 
the gun. 

When the 16-inch gun w^as fired with an elevation of i degree, 25 minutes, 
it ranged 2,500 yards. The loss in velocity of the 16-inch projectiles for the 
first 450 feet was not over 17 feet, or about four per cent of the velocity over 
the same initial space of 450 feet. This is due to a fact which should be em- 
phasized in this connection, this is, that sectional density, or ratio of weight 
of projectile to area of cross section, increases with the caliber. Comparing 
the sectional densities of the 12-inch and the 16-inch projectile, both of the 
same form, we find that they stand in the ratio of eight to twelve in favor of 
the 16-inch. 

This is a great gain in effectiveness over the 12-inch gun, and the Chief of 
Ordnance, General Crozier, is quite correct when he states that the success- 
ful performance of the 16-inch gun at Sandy Hook, if it does not lead to the 
manufacture of more guns of like caliber, will at least result in the building 
of a gun of caliber intermediate between the 16 -inch and the 12 -inch, or say 
14 or 15 inches. This intermediate gun will probably be the next in order. 
All artillerists know what flat trajectories signify and the value of the recorded 
performance of the new gun. 

General Crozier is quoted as saying at the conclusion of the trial at Sandy 
Hook : " The tests that have been made to.d«ay have demonstrated that if 
guns like this are ever needed by this country they can be turned out success- 
fully here. When a gun has handled the largest charge of smokeless powder 
ever put into a gun, as this one has, it is safe to say that it is an absolute sue- 
cess. Everything has worked to our satisfaction. There was a lot of trouble 
making this gun, and there were many ways in which it might have been a 
failure. The breech might have blown out or become jammed, but, thank 
goodness, nothing did happen, and the tests have been a success. Of course, 
there is a lot of work to be done yet. The bore must be measured with a star 
gauge to see if the tremendous explosion has caused any permanent expan- 
sion. If there is any expansion beyond a few hundredths of an inch it would 
mean the failure of the gun. This gun is something new in ordnance, and 
after to-day I can safely say that it has come to stay. These tests show one 
thing, and that is that this gun can be fired with accuracy so as to hit an en. 
emy's vessel at from five to seven miles and can get an extreme range of as 
far as twenty miles, which is much greater than any gun has ever attained.'' 
—Scientific American^ January 31, 1903 and Army and Amy Journal, January 
24, 1903. 
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War Material, 1902. 

During the past year no improvements of importance in armor-plate manu- 
facture have been recorded. With one exception, all naval powers continue 
to use for the bulk of their requirements the nickel-chrome steel plates speci- 
ally treated, which were introduced some six years ago by the firm of Fried 
Krupp, of Essen. The exception is France, where a steel of somewhat simi- 
lar character, but differently treated— introduced by the firm of Chatillou 
Commentry, and said to give as good ballistic results as the Krupp process 
steel — is employed. 

Face-hardening by cementation, followed by chilling, is universal. The in- 
gots are made in open-hearth furnaces \vith either acid or basic linings, and 
the forging is done in some places by the rolling mill alone, in others by the 
hydraulic press alone, and in others, again, by a combination of pressing and 
rolling. The particular method of cementation is also immaterial, it being 
as often effected by keeping illuminating gas in contact with the heated plate 
as by the solid carbon method patented by the late Mr. Harvey. In all cases 
the endeavor is to get the hardest possible face in combination with the tough- 
est possible back, the former being obtained by super-carburi^ng, followed 
by chilling, and the latter by the selection of a suitable composition for the 
steel, and subjecting it to proper treatment For armor of less than about 4 
inches thick, however — or of any thickness, with exceptionally great curva- 
ture—the usual methods of combining hard face and tough back present too 
great difficulty in execution, so that for plates of this class the glass hard face 
is dispensed with, and a simple nickel steel treated so as to be tough through- 
out is the material commonly employed. Against projectiles of 4-inch caliber 
and upwards, with naked points, the hard face of modern armor adds very 
substantially to its resisting power, since, although the face of the armor can 
never be so hard as the point of the projectile, the latter is delicate and easily 
broken when unsupported laterally, as at the moment of first impact. This 
delicacy decreases with the caliber, so that small projectiles, such as the 6- 
pounders and 12-pounders for example, seem to be little affected by a hard 
face. From this it would appear that armor intended to be proof only against 
the very small calibers might as well be tough throughout. Experiment has 
endorsed this view in the case of shot striking normally, but it would be m- 
structive to determine whether a hard face to thin plates is not valuable 
against oblique attack. Such plates, it is understood, could be made if called 
for, say one inch thick, or less, for torpedo boat decks. 

In the case of larger projectiles the lateral weakness of the point is now be- 
ing met by attaching to it a cap whose function is to give at the moment of 
impact the lateral support that the walls of the indent in the armor afford as 
soon as the shot has made good its entry. It is interesting to note in this con- 
nection that a glass-hard face can be actually indented w^ithout splintering 
with a first-class punch, if the latter is furnished with a little cap, say, of boiler 
plate. The idea of capping projectiles was first hit upon at Shoeburyness 
many years ago, but it was long held that the liability of the cap to come off, 
the extra resistance it offered to flight through the air, its presumed interfer- 
ence with accuracy of shooting, and its doubtful utility on oblique impact, 
were disadvantages that outweighed its merits. 

The Russians in 1894 were the first to give practical effect to the opposite 
of this views and since then improvements in the caps and their method of at- 
tachment have minimized their disadvantages ?ind caused their value to be 
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recognized by all nations as a means of increasing the offensive power of ar- 
tillery against armor. As an example of the assistance to perforation afforded 
by the use of a cap, it may be roughly stated that a capped 6-inch projectile 
of loo pounds may be expected to perforate a 6 -inch Krupp process plate at 
under 1900 foot-seconds, while, uncapped, it would be stopped by the same 
plate up to about 2200 foot-seconds, and this latter velocity would carry it, if 
capped, through at least an 8-inch plate of the same quality. 

A comparison of the results obtained by capped and uncapped projectiles 
against Messrs. Vickers' 12-inch plate in May last* puts quite beyond doubt 
the fact that a cap enables a projectile to retain its point on impact with a 
hard face, and so to get the increased penetrative effects that its ogival point- 
ed form is designed to give. Of the two 6-inch rounds fired without caps each 
had a calculated perforation of about 23 X inches of wrought iron, but the 
shots* points were pulverized against the face of the plate, and they achieved 
only a trifling amount of penetration, while the two capped 6-inch projectiles, 
having substantially the same calculated perforating power, traversed the 
whole thickness of the plate, one being broken up and one apparently entire. 
The 7. 5 -inch capped round had a calculated perforating power of 24 inches 
wrought iron, and, judging from the 6-inch results, this might have been ex- 
pected to get through ; but increase of caliber in a projectile is usually attend- 
ed by decrease of strength, and so, though the cap served its purpose in this 
case, as in the others, of preventing the pulverization of the point at the first 
instant of impact, a general collapse of the shell took place too early to allow 
it to conquer completely the plate at the stated velocity. A very good plate 
of this class and thickness, such as the one in question, might have a figure of, 
say, 2.4 — that is, it might just stop an uncapped shot calculated to just per- 
forate wrought iron 2.4 times thicker. This means that the striking velocity 
of the uncapped rounds might have been increased to over 3200 foot-seconds 
before they conquered the plate, and yet, with the cap, about 2800 foot-seconds 
sufficed. In other words, the cap was worth about as much as 400 foot- 
seconds extra velocity. 

The importance of the cap, however, must not be overrated, since the great 
desideratum from the point of view of the attack is to cause shells containing 
high explosives to perforate intact an enemy^s armor and then to burst inside 
it, while it does not appear to have been clearly demonstrated by experiment 
that a cap will enable this to be done. Cap experiments are nsually made 
with shells loaded with salt, and not with an explosive, and it is not safe to 
infer that because a shell containing salt can be forced intact through an ar- 
mor plate, that the result would be the some if the salt were replaced by lyd- 
dite, which would probably detonate at the instant of first impact, and pre- 
vent any substantial penetration of the projectile at all. Moreover, if the 
shell containing lyddite could be got intact through the armor, it would then 
require to be burst by a very special delay -action fuze. Such a fuze may be 
in existence, and some means of preventing the high explosive from detonat- 
ing prematurely may have been discovered, but, if not, all that can be expect- 
ed from a cap is that it will enable a non -explosive projectile to perforate ar- 
mor that would otherwise be proof against it. This naturally would be far 
more desirable from the attackers' point of view than no perforation at all, so 
it must be conceded that the cap system deserves the closest study and most 
exhaustive experiment. Our own Admiralty have made many experiments 
to determine the practical value of caps, and the experience thus gained has 

♦ See y^oumai V. S. Artillery ^ September-October, 1902. 
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had its due influence on the regulations of the service. Against soft armor, 
of course, the cap is not only useless but, pro ianio, obstructive, and, in any 
case, its utility diminishes rapidly with obliquity after the angle of impact ex- 
ceeds about 20 degrees with the normal. 

For the attachment of the cap to the shell's point various methods are in 
use. The Johnson cap, for instance, is pressed into a continuous groove made 
round the nose of the projectile, while Hadfield uses a projectmg rib or a 
series of shallow depressions instead of the groove. 

It seems to be becoming more generally recognized that ships with unar- 
mored ends are at a great disadvantage, and a complete belt from end to end 
will probably be the rule in battleship design pending further developments. 

We would draw attention to what appears to us a danger in the practice 
which has generally prevailed, in this country at least, of testing only armor 
for resistance to perforation, and not armored structures for resistance to de- 
formation. The number of guns protected by casemates on British ships is 
very large, and no doubt those guns and mountings are as well protected from 
the actual contact of projectiles as the alloted weight of armor permits ; but 
the clearances between the inside of the casemates and the mountings are 
very small, and it is not certain that a blow much less severe than necessarj" 
for perforation would not deform the structure sufficiently to jam the gun and 
effectually put it out of action. The casemate wings also, which are support- 
ed only by one of their edges, as by a rigid steel hinge, would be likely to 
shift considerably with quite a slight blow, and if they then got in the way of 
the gun it would even be preferable that their attxichment should be purpose- 
ly much weaker, that they might, if not carried completely away, be easily 
removed by the crew of the gun. 

Barbettes with small clearances may be equally a fallacious protection, and 
we think it should be a rule that where clearances are not obviously ample their 
sufficiency should be tested by actual firing against the structure itself. No 
doubt this would be expensive, but. if our apprehensions are well founded, 
the information obtained would be cheap at any price. 

It is to be noted that nickel has of late years become an almost indispensa- 
ble ingredient of steel for armor of all classes. It is also much used abroad, 
and probably soon will be in this country, for gun steel, and altogether its im- 
portance for war material has necessitated the taking of steps to ensure that 
supplies of it should be forthcoming in time of war. To this end all British 
armor-plate makinjj firms have locked up a large amount of capital in stocks 
of nickel ; and though New Caledonia practically supplies the world at pres- 
ent with nickel ore proper, Canada fortunately produces large quantities of 
copper ore rich in nickel, which experiment has shown can be smelted and 
refined to produce, though at a somewhat enhanced price, a metallic nickel 
suitable for armor-plate. So much of our raw material for war purposes comes 
from over sea, that even if the United Kingdom were completely self-contain- 
ed in the matter of food supply, command of the sea would still be necessary 
to our continued existence as a nation. 

Concerning guns there is really nothing new to record. The evil of scoring 
continues, and it is not improbable that cordite will have to be abandoned on 
this ground in favor of some of its rivals. We have recently said all that can 
be said for the moment about develo])ments in the construction of torpedoes. 

— The Engineer^ January 2, 1903. 
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The Grenfell Sighting and Signalling Gear. 

Immediately before a patent was applied for m England by MM. Schneider 
and Canet, of Paris (commencement of 1901), for a new type of sighting de- 
vice with independent rear-sight, Captain Hubert Grenfell, R.N., made an 
application at our Patent Office to cover a similar device invented by him, the 
object of which is identical with that aimed at by the French inventors — 
namely, the reduction to a minimum of the duty demanded of the gunner. 
With this device the gunner has simply to fire the gun at the instant his sights 
come in a line with the target, a second man having meantime corrected the 
aiming for range. The French device has been adopted with great success 
for field and siege ordnance. 

All artillerists — and chiefly, perhaps, those who have g^ven special attention 
to land artillery — are clearly of opinion that, given two opposing batteries of 
approximately equal value, the one able to fire in a minimum time the largest 
number of rounds is practically sure to silence its opponent. This considera- 
tion has greatly conduced to the almost general use of cartridge-cases by the 
Continental armies and navies. In this conclusion they may have erred too 
much on what they considered the safe side ; but this remains to be proved. 
We know, however, that the French artillerist eagerly adopted the sighting 
device with independent rear-sight, as a means to secure the desired end with 
greater rapidity and a higher degree of accuracy. 

In naval encounters the object will evidently be similar, and the successful 
fleet will in all probability be the one that is able to ensure a maximum use of 
its ordnance within the first few minutes after the opening of an action. In 
Captain Grenfell's opinion, embodied by his sighting device and signalling 
gear, this success depends on the three following main points : 

1. The mechanism for aiming should provide throughout for the conditions 
under which a gun is fired at sea ; and this mechanism should fulfill all the 
conditions in the fullest, most rapid, and most accurate manner. 

2. The control of the fire should be absolute on the part of those in whom 
the conduct of the action is vested, and the communications between the com- 
manding officers and all the various components which make up the artillery 
of the ship should be direct, immediate, and continuous through all the phases 
of an action. 

3. The highest skill and experience that can be obtained should be avail- 
able on the part of all concerned in the use of the guns and accessory gear ; 
the mechanical appliances should be simple, not easily disarranged, and suited 
to the special requirements of modem naval artiller)' practice, in order to pro- 
duce accurately, and in a minimum time, the desired results. 

Figure i, reproduced from a photograph, shows the Grenfell sighting gear 
fitted to a 6-inch gun on board H.M.S, Narcissus. The device consists of a 
series of differential gearing actuated, as can be seen from the illustration, by 
two hand-wheels, one of which is held by the firer while his eye remains on 
the sight, the other wheel being worked for correcting the aim for range by 
another number, called the sight -setter. The gearing acts as follows : the 
firer, by operating his wheel, aligns the sight and the axis of the gun simulta- 
neously on the target. The sight-setter at the same, time alters the axis of 
the gun in relation to the line of sights, or, in other words, he increases or de- 
creases the elevation of the gun for range without altering or disturbing the 
line of sight in any way. The axis of the gun is turned in relation to the sight, 
instead of turning the sight in relation to the axis of the gun, and then moving 
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the axis of the gun to re-align the sight, as in present practice. Both these 
operations can be carried out simultaneously or independently of each other, 
neither interfering with the result required by each operator. If one only of 
the hand -wheels be turned, the axis of the gun fully answers the single action 
with regard to the sight. When, however, the two hand- wheels are operated 
together, the gun axis answers the double action in a measure exactly equal, 
according to direction, to the difference between, or the aggregate of, the 
motions due to the double action. The resulting position for the gun axis, in 
the latter case, is exactly that which would be taken up were the two hand- 
wheels to be worked in succession, to the same extent, instead of simultane- 
ously. 

The result desired by the firer is the alignment of the gun axis laterally, and 
in elevation, to insure hitting the target ; and this is ensured when the range 
is known, and the sight adjusted for that range, by bringing the sight upon 
the target (and with it the axis of the gun) at a constant angle with this line. 
The duty of the sight-setter is the exact adjustment of the angle between the 
axis of the gun and the line of sight, or, as already stated, the correcting of 
the aim for range. The firer can therefore keep his eye constantly along the 
sight, and by working his hand-wheel and bringing the line of sight on the 
target, he lays the gun correctly, while the setter is continuously altering the 
elevation for range without disturbing in any way the line of sight. The at- 
tention of the firer is concentrated upon the sole duty of discharging the gun 
at the very instant his sight-line is on the target. The rapidity and accuracy 
of firing are greatly increased thereby, as has been amply proved by the suc- 
cessful practice with the Schneider-Canet device. 
The considerations governing the design of this mechanism are as follow : 
To obtain accuracy and rapidity of fire, three conditions have to be satis- 
fied: 

1. The sight must be on the target when the gun is discharged. 

2. The sight must be correctly adjusted at the moment of firing. 

3. The g^n must be discharged immediately the loading is completed. 
To satisfy these three conditions two distinct operations have to be per 

formed, and each in its most perfect manner. 
These operations are : 

I. The pure physical one of aligning the sight and firing the gun. 

II. The control of the angle between the *' axis of the gun ** and the •* lim oj 
sight^^^ in accordance with momentary requirements. 

Under modern conditions of gunnery the perfect performance of these two 
operations means : 

(a) Keeping the sight aligned at all timeSy thus ensuring that the gun is dis- 
charged when the sight is on the target by eliminating personal error, and 
that it is on the target when the loading is completed. 

(b) Keeping the sight adjusted at all times^ thus ensuring that the adjust- 
ments of the sight are correct at the instant of firing. 

To keep the sight always on the target^ is an exceedingly difficult and deli- 
cate operation, and demands the undivided attention of those engaged in it, 
and that they should not be hampered by any other consideration or disturb- 
ing cause whatever. 

To keep the sight adjusted from moment to moment can only be done from 
careful observation of the fall of shot, and of the rate of change in the range, 
etc. To make the first estimation of the adjustments, to correct these from 
the fall of shot, and to accurately estimate the rapid changes in range, etc., in 
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the interval between the rounds, require a carefully trained sight.setter whose 
whole attention is concentrarted upon these observations, and who must be 
given complete independence in the performance of this operation. 

Thus it is evident that these two operations, of *' aligning the sight and fir- 
ing the gun," and '* controlling the angle between the axis of the gun and the 
line of sight," are wholly dissimilar in their requirements. Each can only be 
performed in a perfect manner if it is rendered easy and rapid ; and if it can 
receive the undivided attention of those executing it, free from all other con- 
siderations and outside disturbances. 

It follows as a necessary consequence that the two operations cannot be per- 
formed by one operator ; that the performance of one operation must in no 
way affect that of the other ; and that both must go on independently and con- 
tinuously. 

The mechanism proposed for embodying these considerations is consequent- 
ly designed to effect the isolation of the two fundamental operations^ freeing 
one from the restrictions imposed by the requirements of the other, in order 
that each may be developed and perfected in accordance with its own pecu- 
liar requirements ; while co-ordinating them to produce the utmost rapidity 
and accuracy of fire. 

It does this as follows : 

The firer is provided Avith a hand-w^heel, with which he can freely control 
the alignment of the sight and gun together in elevation, but is unable to alter 
the angle between the axis of the gun and the line of sight. 

The sight-setter is provided with a hand- wheel, so placed that he can com- 
mand a clear view of the fall of shot and of the changing conditions, and by 
operating which he alters the axis of the gun in relation to the line of sight, 
or, in other words, he adjusts the gun for range without altering or disturbing 
the line of sight in any way. 

The firer and sight-setter can work their hand-wheels simultaneously or in- 
dependently, neither interfering with the result required by the other, or be- 
ing conscious that the other operation is taking place. 

Thus the gun can be maneuvered by the laying numbers without reference 
to the work of the sight-setter, and the sight-setter who is observing the tar- 
get, etc., can adjust the axis of the gun for range with the maximum rapidity, 
and keep it adjusted right up to the instant of firing. 

The application of the system as carried out in the Narcissus mounting pro- 
vides for the movements of the g^n and sights in elevation only. To com- 
pletely carry out the system, the horizontal component of the laying operation 
— !>., the training, as well as the adjustment for deflection, should be similarly 
treated. This is quite practicable in hand-worked mountings, and the neces- 
sary mechanism for this has been designed. 

The general arrangement is to place the hand-wheel for training the g^n 
and sight together in pointing, in its present position, for the training number 
on the right of the gun. The hand-wheel for adjusting the gun in deflection 
is placed conveniently with that for effecting the adjustment in elevation. 

As illustrating the effect which the application of this system has in admit- 
ting of the separate development and perfection of the method and means of 
carrying out the two fundamental operations, the following considerations are 
of interest : 

I. In the method of controlling the angle between the axis of the gun and 
"line of sight,'* experience may show the desirability of employ mg two men 
— one to observe and correct errors in deflection, the other to observe and cor- 
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rect errors in elevation. For this purpose the proposed mechanism is pecu. 
liarly suitable, as the hand -wheels for effecting the two adjustments can be 
arranged one on either side of the gun, or in a variety of positions clear of the 
gun numbers. 

2. Speed of sight adjustment, being of great importance, can be accelera- 
ted with proposed mechanism as much as desired ; the rate depending merely 
upon mechanical advisability. This may be of great importance in rapidly 
changing from one target to another. 

With the existing arrangements great speed of adjustment would be very 
confusing to the aim, and would be physically objectionable, as the eye-piece 
of the telescope has to be carried away from the eye of the firer. 

Mention must now be made of some further effects arising out of the appli- 
cation of this system. 

The sight-setter must necessarily assume his true function — that of control- 
ling the work of the firer to produce the desired result. This can only be effect- 
ed if he is given the absolute and independent control of the angle between 
sight and gun, in accordance with reasoned deductions from his own observa- 
tions of the fall of shot, speed, bearing, etc. His duties are fully as impor- 
tant as those of the firer, and possibly more difficult to satisfactorily perform, 
and it would appear that he should therefore receive just as careful a training. 

With such a training and the proposed mechanism, the sight-setter is raised 
to his full value. 

So important is he, that it seems necessary when the system is applied to 
power- worked g^ns, that he should have an observation hood of his own, from 
which he can make his observations, and where he can control the sight ad- 
justments. This application of my system to power-worked mountings has 
also been worked out. 

With this system the sight-setter may be compared with one directing the 
water from a hose ; the gun being the hose, the firer the power behind the 
water. 

The transmission of clear signals to the gun, during an. action, is of equal 
importance in the accurate fire, and Captain Grenfell's system may be re- 
garded as a supplement to, and completion of, his firing device. Figure 2, il- 
lustrates this system, as installed on H.M.S. Venerable, The apparatus works 
electrically, and is designed to state the range, the kind of projectile to be 
used, the part of the hostile ship to be aimed at, and so forth. One order only 
is transmitted and displayed at a time, and it remains displayed and acted 
upon until it is cancelled by another order. The illustrations we give show 
clearly the working of the apparatus. As will be seen, it gives the captain the 
means ot sending immediately to any part of his ship, the orders necessary to 
work all his Hghting units with a maximum efficiency and in a minimum time. 
The transmitters in the conning-tower and the receivers at the various stations 
on the ship are identical, as regards the signals shown, though the transmit- 
ters in the conning-tower act mechanically only as regards the signals there 
shown, but electrically as regards those displayed at the gun positions, shell, 
rooms, passages, etc. When the captain gives an order to the guns and shell 
rooms on one circuit, he places the required signals so that they appear on his 
transmitter, when a ringing signal is given at each corresponding receiver, 
which displays also the order in the same way as it appears on the captain's 
transmitter. In this manner the captain not only acquires the power to con- 
trol and direct the firing of each group of guns, but he can make a tactical 
use of his offensive power to a degree otherwise impossible. The fire of his 



PROFESSIONAL NOTES. 1 99 

ship is under his absolute personal control, and the gunners are continuously 
furnished with the precise aod full information on which the successful effect 
of their fire depends. With Captain Grenfell's sighting device — the object of 
which is, as we have pointed out, to greatly increase the rapidity and accu- 
racy of gun-firing— it may be objected that his signalling system will deprive 
the firer and sighUsetter of initiative. It should be remembered, however, 
that it will be practically impossible for these men, to judge of the full effect 
of their individual lire, and to select the tKst means of utilising to the utmost 
the power placed under their chaise. The signalling apparatus forms, there- 
fore, a neces.-;ary complement to the sighting device, and places absolute re- 
sponsibility with the officer lighting the ship. 

— Engineering, January 16; February 13, 1903. 

Description of a Predicting and Set Forward Ruler. 
Designed bv laptain FKAMK W. cOE. i 



The ruler consists of a piece of wood or celluloid one-tenth of an inch in 
thickness, and, for a scale of 500 yards to the inch, about four inches by eight 
inches. The shaded part in the sketch below is cut away. 

The sketch is made of a model designed for a two minute prediction and a 
set /umiarrf point. Therefore CD— yi D E = E F. 

To use the ruler suppose ,4 to be a plotted position of the target, B a second 
position one minute later. Put the ruler in the [losition shown and draw a 
pencil line through AB. Slip the ruler along a straight edge laid in contact 



with G H until the edge O D covers B. The point were the edge O E cuts 
the line through A B will be the predicted |)oint. The point where the 
pivoted arm (O K) cuts the line through A B will be the set forward point for 
the number of seconds time of Hight at which the arm is set on the scale on 
EF. 

The time of flight can be determined with sufficient accuracy, after the 
second observation, (assuming 20 seconds interval) and the arm is set by an 
assistant before the pbttcr uses it. A clamp screw should be put on to hold 
the arm in position. 
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If deemed advisable, the edge O E could have substi- 
tuted for it a pivoted arm, so that a prediction for any 
time could be made ; but this would necessitate a slid- 
ing scale for the set forward or set back point, the 
origin always being where the arm corresponding to 
the line O E might cut the prolongation of C D. 

The arm O K should be two-tenths of an inch thick, 
the paj:t that lies over the ruler frame being cut away 
so as to allow the arm to rest on the paper from M to 
iV. The edges GB^ DO, EO, and the edge of the arm 
next to EO should be beveled. 

A Method for Determining; the Predicted and Set For- 
ward Point. 

The following method is successfully used by the com- 
panies at Fort Monroe, Va., giving results readily, suf- 
ficiently accurately and in a minimum amount of time. 

The scale used is illustrated in the figure. It consists 
of a piece of heavy mounted drawing paper about 13 
inches long and i}( inches wide, the upper edge of 
which is graduated as shown. Card board, wood or cel- 
luloid would answer equally well, only it is easier to con- 
struct the scale on the drawing paper, and the latter 
answers all practical requirements. 

The upper edge of the left hand side of the scale is 
graduated 200 yards to the inch, the smallest division 
being 10 yards, and numbered as shown in the figure. 
The divisions of the graduation of the upper edge of the 
right side of the scale are double the corresponding di- 
visions on the left, the scale being constructed for a two 
minute prediction. 

Under .the predicting graduation is a table of figures 
for determining the set forward point. These figures 
show the number of yards travelled by the target during 
times of flight for ranges from 1,000 to 10,000 yards, and 
for speed of target corresponding to the distance trav- 
elled in the interval on which the prediction is made. 
The times of fiight.are taken froip the range table and 
the corresponding distances computed and written in 
the table. 

To Use the Scale.— 0'\ 0\ and O are three plotted 
points, 30 second interval. The scale is placed as shown, 
O at the zero, and the predicted point, /*, is at once set 
off on the right at the corresponding reading, 220. The 
range being 5,000 yards, for example, a glance at the 
column of figures under 2 on this side of the scale shows 
the travel during time of flight to be 25 yards, (actually 
28 yards) which is at once set off by the plotter, and 
thus the set forward point determined at F^ bearing in 
mind that these divisions are 20 yards. 

If desired, more columns of figures, showing the travel 
for speeds between the even hundreds, could be added, 
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but interpolation is readily performed by one used to working with the scale, 
and close interpolation is not necessary. 

Similarly, corresponding figures for ranges of 1,500, 2,500, 3,500, etc., could 
be readily added by making the scale wider. But differences of times of 
flights for ranges differing by less than 1,000 yards are small, and they may 
be neglected without great error. 

A similar scale is constructed and used for targets moving in the opposite 
direction. 



DRILL REGULATIONS, MANEUVERS AND PRACTICE. 

Drill for the 5-inch R. F. Qun Model 1897. 
By Second Lieutenant LEWIS S. RYAN, Artillery Corps. 

This drill for the s-inch R.F. gun 1897 has been tried for two months at 
San Diego, California, and so far has been found satisfactory. 

The object of the preparation of the drill has been the most rapid service of 
the piece possible. By using a projectile and service charge the piece has 
been loaded repeatedly in nine and a half seconds. By going through the 
motions of loading and firing the piece has been loaded and fired eight times 
in fifty-eight seconds. 

It was found necessary to use a prop for the rammer and cartridge, so one 
similar to the sketch below was made. 





A rammer that had no shoulder back of the head was devised so that there 
would be no danger of bringing the loading tray with the rammer cm with- 
drawing the rammer. 

A priming wire about three inches long and with an awl handle was made 
so that the vent could be cleared while the piece was being loaded. 

CKNERAL INSTRl'tTIONS FOR 1>R1I.I. AND l'RA(TICK. 

Drill, — It is essential to the successful service of rapid fire guns that 
they should be served as rapidly as possible. To attain this end alertness of 
attitude, smartness of movement and silence must be enforced during the 
drill. 

The gun commander will watch the movement of each man and correct any 
clumsy or unnecessary movements. He shall see that no part of the manual 
is slighted but shall see that the quickest method of executing it is employed 
and careful attention must be given to the details. 

At the command ** Take cover,*' given at any time during the drill, all the 
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cannoneers lay down their equipment or implements and take cover at double 
time. 

At the command " Stand fast " the cannoneers will halt in place and remain 
so until the command •* Go on '* is given. 

When a cannoneer makes a mistake the command ** Stand fast " shall be 
given and he shall be corrected. If it can be avoided the command " As you 
were '' will not be given to the entire detachment but only to the number or 
numbers concerned. 

Provision should be made for casualties by naming the successors for the 
gun commander and the gunner. 

Priutice, —The gun and its equipment should be examined to see that they 
are in good order. 

The elevating and traversing gear tested to see that there is no back lash 
and that they work smoothly. The racking up gear is tested to see that the 
levers work both ways and that the carriage is raised and lowered off with the 
same ease, also that the clamp is in working order. The recoil cylinder is ex- 
amined to see that it is properly filled and that the plugs are set. To fill the 
recoil cylinder depress the piece as much as possible and pour in neutral oil 
until the cylinder is entirely filled and set the plug. Care should be taken to 
see that no air cushions are formed. 

Time fuses, — Fuses from three to four years old bum slower and should be 
bored lo per cent shorter than when new. The age of fuses should be noted 
and those of one date seletted for practice, or at least for the same series. 

Loading, — Before giving the command *' Load," the battery officer will pre- 
scribe the projectile and the kind and length of fuse. In the detail the term 
load means the service of the cartridge and projectile. Attending the vent 
means removing the old primer and clearing the vent. The old primer is re- 
moved as the breech block is about to be withdrawn, see Manual. 

When necessary to use the punch, priming wire, or reamer to clean the vent 
they will be introduced from the mushroom-head end of the vent. In all cases 
care will be taken to avoid scoring the vent and the primer seat. 

Ready, means that the lanyard is attached or if firing by electricity that the 
breech has been closed preparatory to firing. 

When carrying on practice and it should be necessary to leave the gun 
loaded with a filled and fuzed shell, the cartridge will be withdrawn and the 
shell left in the gun until a favorable opportunity for firing the round is offer- 
ed. On no account will an attempt be made to drive the shell out of the gun. 
Before leaving the gun the breech will be secured and any necessary precau- 
tions taken until the round is fired. If the projectile is not fuzed the cart- 
ridge is withdrawn and the projectile driven back and withdrawn through the 
breech. 

Missjires, — (a) If firing by friction primer the cartridge should be removed 
and placed out of the way. The breech will not be opened until a sufficient 
delay has been made to guard against a hang-fire and then it should be care- 
fully opened. 

(b) If firing by electricity in case the primer fails to fire when the contact is 
made the alternating cable will be attached and the contact again made or 
the primer may be fired by the lanyard. 

Cease firing,— hX. the command *' Cease firing " the lanyard will be removed 
if attached or if firing by electricity the breech will be opened. 
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GENERAL DUTIES OK THE GUN COMMANDER AND THE GUNNER. 

The gun commander commands the gun and is responsible to the battery 
commander for its regular and efficient service in all respects. 

The gun is fired only in accordance with his commands for firing. At prac- 
tice, he is responsible that the gunner identifies the target ordered, and for 
the first shot of series knows the elevation and deflection. When time fuzes 
are used he bores or sets them. 

In exceptional cases the gun commander may have to perform the duties of 
the battery officer. 

The gunner's special duties are aiming and firing the gun. He will aim on 
the part of the target ordered by the battery officer. 

AIMING AND FIRING. 

Casi L — Direction and elevation given by the sight. 

The gun commander announces the part of the target to be fired at and 
g^ves the elevation and deflection for each shot of a beries. The gunner will 
then follow the target by judgment until another series of shots are fired. If 
the gun is to be elevated more than 4)^ degrees it will be necessary to raise 
the shield. To do so the gunner commands ** 1. Man shield. 2. Rai^e.'* At 
the first command No. i places himself on the steps by the gun and with the 
left hand grasps lever and with the right removes the locking pin. No. 2 places 
himself on the left of the gun so that he can place his weight on the highest 
part of the shield. At the second command No. i throws his weight on the 
lever and No. 2 his weight on the shield. No. i inserts locking pin when the 
shield is in position. 

To lower the shield the gunner commands *' i Man shield. 2 Lower.*' At 
the first command No. i places himself on the gun steps and grasps the lever 
in his left hand and the locking pin in his right. No. 2 places himself on the 
left of the piece preparatory to putting his weight on the shield. At the sec- 
ond command No. 1 puts his weight on the lever at the same time removing 
the pin and allows the shield to lower and replaces the pin. No. 2 places his 
weight on the shield until No. i has removed the pin an(l then he assists in 
keeping the shield from falling too heavily. 

The gun commander indicates the kind of fire to be used by the following 
commands : 

To fire each round by order of the gun commander he orders : — i. Fire by 
round, 2. No. — . 3. Load, 4. Fire. 

To fire continuously, the gun commander orders : — 1. Continuous fire, 2. 
Commence firing. At the first command the piece will be loaded and at the 
second command the piece will be fired and loading and firing continued until 
the manner of firing is changed. The piece will be fired as rapidly as is con- 
sistent with aiming. Whether firing by electricity or friction No. 2 draws the 
lanyard taut as soon as the breech is closed. If firing by electricity and the 
primer does not explode the gunner commands **Fire", whereupon No. 2 
fires. Firing will be by electricity unless it fails to work. In practice load, 
ings without actual firing the gunner will command *' Load " as soon as each 
shot is supposed to have been fired. 

Case //.—Direction is given by sight and elevation by quadrant. This case 
will be used only when the sight has been disabled when the direction will be 
obtained by sighting along the gun. 
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Gunner (Corporal or pri 
vate, duly qualified). 



Breech Detail (2 privates, 
Nos. I and 2). 



MANUAL FOR FIVE-INCH RAPID FIRE GUN MODEL, 1897. 

GUN DETACHMENT.— GUN COMMANDER, GUNNER AND 4 CANNONEERS. 

Name of Detail, Duties and Posts. 

Gun Commander (Sergeant) Carries up ran^e scale and difference chart and 

places them in a convenient place, sees that the 
batteries are put in the proper brackets and that 
the electrical connections are properly made. 

./'tfj/.— Two yards in rear of the loading plat- 
form facing the g^n. 

Carries up sight (front and rear) and pistol and 
places them in position and makes all electrical 
connections on the gun. For night drill he brings 
night sights and places them in position. Gunner 
fires. 

Post. — On loading platform to the left of and 
alongside of the shield. 

Nos. I and 2 assist each other iu putting on the 
sleeves. No. i puts on primer pouch containing 
primer wire and primers, carries up two water 
buckets containing water and hand sponge and 
places them on the loading platform under the 
breech. He also opens and close breech, ejects 
old primer, and cleans vent, (if necessary) cleans 
breech block, and inserts new primer. No. 2 car- 
ries up loading tray, rammer and its support and 
lanyard, placing lanyard in center of loading plat- 
form, support to right of breech on platform to 
avoid recoil, and rammer on support and tray con- 
venient to breech. He also inserts and removes 
loading tray, launches and rams projectile, inserts 
cartridge and sees that it is sent home. He hooks 
lanyard on for first shot leaving it on for succeed- 
ing shots. No. 2 fires if electrical connections fail. 
Nos. I and 2 remove and replace breech cover, 
raise and lower shield and assist in sponging. 

Posts.- -On rear of loading platform facing the 
breech. No. i on the right. No. 2 on the left. 
Nos. 3 and 4 remove and replace muzzle cover. 
No. 3 carries up oil measure, filling funuel, plug- 
wrench and ratchet bar, placing bar on right pin- 
ion shaft and oil measure, filling funnel and plug 
wrench convenient to the cylinder, examines and 
if necessary fills recoil cylinder, -He carries car. 
tridge from head of stairs and places it on shelf of 
rammer support. He also assists in sponging. 
No. 4 carries up ratchet bar, box of electrical 
cables, placing bar on left pinion shaft and cable 
box in its proper bracket, receives breech cover 
from No. 2 and muzzle cover from No. 3 and, if 
called for, passes up oil measure and funnel to No. 
3. He brings projectile from niche passing it to 



Charge Detail {2 privates, 
Nos. 3 and 4). 
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Atnmunition Detail, 
Ammunition Sergeant, 



Cartridge Detail (i pri 
vate). 



Magazine Detail (i pri- 
vate). 



No. 2 and brings up and replaces sponge and as- 
sists in sponging. 

Posts.— 1^0. 3 at head of stairs facing gun. No. 
4 one yard in front of niche facing gun. 

Ammunition Sergeant and 2 Privates, 

Inspects magazines, fuzes shells when required, 
and exercises a general supervision over supply of 
ammunition. 

No. I carries up stave and its prop, placing prop 
4 yards in rear of cylinder and stave on prop. 
For night drill he carries up E. L. battery and 
places it in the proper bracket. He throws car- 
tridge from foot of stairs to No. 3. 
No. 2 carries up the two firing batteries and places 
them in their proper brackets. He assists ammu- 
nition sergeant in fuzing .shells when required. 
At other times uncases cartridges and places 
empty cases to one side. He passes cartridges to 
No. 1 cartridge detail. 

Posts,— No. I at foot of stairs facing ammuni- 
tion room. No. 2 in ammuntion room as directed 
by ammunition sergeant. 
At the command *' Stores and Posts '' ranks are broken and each cannoneer 
brings up his stores and puts them in their proper places. The electrical con- 
nections are made while the piece is racked down. The piece is racked up 
with the gunner and breech detail off of the platform and after the piece is 
racked up they take their posts. 

At the command ** Examine gun »\ the breech and muzzle covers are remov- 
ed, folded and placed out of the way. The breech is opened and vent cleared, 
the bore, chamber, breech -box, breech-block and breech mechanism carefully 
inspected, and the parts needing it thoroughly cleaned and the breech closed 
after inspection, the electrical connections tested. The recoil cylinder opened, 
examined, filled if neccessary and the plug securely set. the elevating and 
traversing gear tested, the sights tested and the communications tested. 

At the command ♦* Load" the old primer is ejected, the breech opened and 
vent cleared, breech-block cleaned and oiled \i necessary and new primer in- 
serted. Meanwhile the loading tray has been inserted, projectile pa.ssed to 
No. 2 who inserts and rams it, cartridge placed on shelf, cartridge inserted 
and pushed home by hand until it barely clears gas check seat, loading tray 
removed, breech closed, hook of primer inserted in eye of slide for the first 
shot and left inserted thereafter until the command '' Cease firing". Mean- 
while the gun has been aimed during loading. 

If necessary to clean the bore and chamber No. 4 brings up the sponge with 
the stave attached, when it has been called for by No. i. The piece is then 
elevated so that Nos. i and 2 from the platform and Nos. 3 and 4 from below 
can sponge the bore. The stave is then detached ''by No. i and replaced by 
No. 4. Nos. I and 2 then sponge the chamber and No. 4 replaces the sponge. 
For commands for firing see ♦* General Duties". The firing of the gun is 
done by the gunner or by f^o, 2 if the electrical current fails to explode the 
primer. 

Journal 14. 
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To raise the piece to the firing position the gun commander commands *• i. 
Man rachet levers. . 2. Unlock. 3. Rack up. 4 Halt. 5. Clamp." At the first 
command Nos. 3 and 4 go to the right and left ratchet levers. At the second 
command No. 4 unclamps pinion and at the third command both numbers 
working together with a steady pull rack up the piece. At the command 
" Halt" which is given when the piece is in firing position, both numbers re- 
verse their levers preparatory to racking dow^n. At the last command No. 4 
clamps the pinion. 

To lower the gun from the firing position the gun commander commands 
"I. Man ratchet levers. 2. Unclamp. 3. Rack down. 4. Halt. 5. Clamp." 
At the first command Nos. 3 und 4 go to the right and left ratchet levers and 
at the second command No. 4 unclamps the pinion. At the third command 
both numbers rack the piece down working with an even steady pull. At the 
command " Halt '* giveu when the piece is down both numbers reverse their 
levers preparatory to racking up. At the fifth command No. 4 clamps the 
pinion. The platform should be clear of men when the piece is racked up. 
The cannoneers resume their posts after each racking up or down of the piece. 

NOTKS ON THE MANUAL. 

The posts of the gun detachment as given above are for inspection and pre- 
paratory to the service of the gun. 

The gun commander goes wherever his presence is necessary. 

The reserve is posted for inspection in two ranks on line with rear wall of 
the parapet. At drills they will remain under cover wherever the gun com- 
mander directs. 

The posts of a cannoneer when once assigned in the ** Manning Table " will 
not be changed except for good reason. In order that the men may become 
proficient in their duties they should be assigned for the week or bi-weekly. 

The posts of absentees from the gun detachment will be supplied from the 
reserve when there is one and not from the ammunition detail unless it be- 
comes necessary to drill with diminished numbers. 

When the gun detachment breaks ranks at the command " Stores and Posts' ' 
the gun commander sees that the several numbers take the proper stores from 
the store room and place them as directed. 

Duties of the Gunner, — The gunner places the sights on the carriage and 
tests them by elevating and depressing and working the deflecticm screw, see- 
ing that there is no back lash in them. If the night sights are used he places 
the white light at the front sight and the rod light on the rear sight, the resis- 
tance pointer being .set at *' Off." To use the night sight the pointer should 
be turned in the direction of the arrow so as to give the smallest quantity of 
light compatible with distinguishing the sight. During a pause in firing the 
pointer should be turned to *' Off." At ** Cease firing" the cables and plug 
connections are to be removed. As the lights grow dimmer turn the pointer 
further in the direction of the arrow. The firing batteries are placed in the 
brackets next to the shield, hinges out, and the battery on the left is ordinarily 
used for firing. 

The circuit is made by joining the binding iM)st next to the shield with the 
battery by the short cable that luis an eye in each end, the other binding post 
of the battery is connected to the front nipple of the pistol by the four f(x>t 
cable. The rear nipple of the pistol is connected to the lower contact ping by 
the five foot five inch cable the center of which rests on the twisted hook under 
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the recoil cylinder. The firing cable connects the upper contact plug to the 
circuit breaker on the breech-block and is supported by the cable supports. 

To test the connections before firing a shot press the button on the pistol, 
for an instant only, placing the ear near the pistol, if the circuit is made the 
buzzer can be heard. 

Duties of Breech Detail, — No. i ejects the old primer as he opens the breech 
(by placing the right fore arm on breech of gun grasping the slide in the right 
hand pulling up on the handle as he opens the breech with the left hand), 
clears the vent, by reaching left hand over the breech-block, if necessary, 
cleans breech-block (by reaching over block), inserts new primer and closes 
breech-block. No. 2 inserts loading tray, receives projectile from No. 4, in- 
serts it and taking rammer from support^ rams the projectile with force, re- 
moving rammer smartly, placing it on support, takes cartridge from support 
and inserts it so that it just clears the gas-check seat, removes loading tray 
which he holds preparatory to the next loading. He hooks lanyard in eye of 
slide for the first shot leaving it inserted thereafter, and immediately cautions 
*' Ready." If the electrical current does not fire the primer the gunner com- 
mands ** Fire " whereupon No. 2 fires by the lanyard. 

No. 3 at the command •' Load '' carries cartridge from the head of the staira 
placing it on the shelf of the rammer support and immediately returns for 
another cartridge bringing it up as the next loading begins. 

At the command " Examme gun " No. 3 takes plug wrench and mounts on 
the steps, unscrews and takes out filling plug to ascertain if the recoil cylmder 
contains the proper amount of oil and if necessary to fill he calls for the funnel 
and oil measure and fills cylinder, replacing plug screwing it well home. 

At the command ** Load " No. 4 carries projectile from niche passing it up 
to No. 2 and immediately returns to the niche for another projectile which he 
has convenient to the breech for the next loading. If No. 3 calls for the fun- 
nel and oil measure he passes them up. 

No. I magazine detail has cartridge ready to throw to No. 3 charge detail as 
fast as he is ready to receive them. 

MANUAL FOR FIVE-INCH KAl'II) FIRE UUN MODEL, iSyy. 

(Mounted on carriages numbered above 33.) 

The manual is the same as for the other carriages with the following ex- 
ceptions and modifications. 

Name of Detail, Duties and Posts. 

Gunner* Carries up sights (front and rear peep) and 

telescopic sight and puts them in place. 

Attacks on Coast Fortifications in the French Fleet Maneuvers, 1902. 

Translated by Major JOHN P. WISSER, Artillery Corps. 

Including the bombardment of Algiers by the Mediterranean squadron, 
which took place before the maneuvers proper, three attacks on ctmst forts 
took place. 

In the bombardment of Algiers on July 5th, one division of ships-of-thc-line 
took the workj^ vn the east side under fire, and another those of the west sidci 
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the firing taking place at long ranges, varying from 6500 to 9800 yards, at which 
the ships (owing to the natural dispersion of the shots from the forts at these 
ranges, and the difficulty of observation from the shore) were comparatively 
safe, but the effect of their own shots was also very doubtful, to say the least. 
It was assumed that the works were silenced in the forenoon, and in the after- 
noon the town was bombarded. In this exercise the main object was to de. 
termine the amount of ammunition required, and it was concluded, as has 
been previously often decided, that ships cannot undertake the bombardment 
of coast works unless the supply of ammunition can be assured, and that ex- 
pended can be replaced with certainty. 

The attack on Bizerta, on July 21st and 22d, was designed as a test of the 
recently completed fortifications, which were fully manned. The defense also 
had at its disposal the armored coast defense vessel Tempite, the armored gun- 
boat Phlesr^ton and the torpedo boats of the mobile defense, The two armored 
vessels lay in the entrance to protect the channel, the torpedo boats were sent 
out on the evening of the 21st to reconnoitre out to sea. 

Vice-Admiral Gervais, who approached Bizerta from the north with his 
fleet on the evening of July 21st, kept the battleships at sea at a great distance 
from the coast, and between the latter and his battleships he placed the ar- 
mored cruisers. A light division was sent out as a protection against torpedo 
boat attacks as far as the Island of Galita, and a number of torpedo boats 
were advanced toward the harbor entrance to reconnoitre and determine the 
character of the defense, and to fire on any batteries covering the obstructions 
as well as on any search -lights that may be located on shore. 

Towards daybreak the mam body of the fleet moved on Bizerta. It was 
divided into three groups, moving in a north-westerly direction, the.left wing 
resting on the southern portion of the coast. There stood the battleships, 
divided into four divisions, the whole under the Fleet Commander, and began 
the bombardment of the works at 6 a.m. Each division went separately up to 
within 6500 to 5400 yards from the works, moved past the latter and returned, 
while the next division followed at 2100 yards distance behind the first, and so 
on. The armored cruisers supported the attack at long range, and to their 
right the protected cruisers, also at long range, fired on the North Fort by 
way of reconnaissance preparatory to its subsequent attack by the battleships. 

In the center the torpedo boat destroyers guarded the harbor entrance, to 
ward off torpedo boat attacks from the fleet ; they were driven away by the 
PhUgiUon^ which weighed anchor and pursued them. 

At 9 a.m. the exercise was ended, and it is reported that it proved that this 
important point of support is sufficiently protected and secured against any 
sudden attack. 

The bombardment of the works on the Island of PorqueroUes, on August i, 
was more in the nature of an exercise for the garrisons of the works than of a 
tactical measure. It was prepared for by the armored cruisers at long range, 
after which the battleships approached closer to the works and fired in passing. 

Vice- Admiral Gervais' method before Bizerta, of sending constantly against 
the works new, or at least rested ships, keeping the garrisons at work unin- 
terruptedly, without rest or breathing time, while his own crews can rest at 
intervals, is a new idea.* 

* And one that indicates the necessity p/ having three reliefs at the g^uns. — TRANSLATOR. 

:—Marinf Rundschau^ October, 1902. 
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ORGANIZATION AND ADMINISTRATION. 



List of Qunners, (zst and ad Class), Artillery Corps, U. S. Army. 

The following list of gunners who qualified in the various organizations of 
the Artillery Corps at the examination held about a year ago, has been com- 
piled in the office of the Chief of Artillery from the files of special orders of 
the several Departments. 

FIELD ARTILLKRY BA'ITKRIKS. 





Date of Report of 


Class 


Class 


• 


Battery. 


Examination. 


ist 


and 


Remarks. 


1st 






Presidio, S.F. 


2nd 


July 24, 1902. 


12 


13 


Fort Sam Houston, Tex. 


3rd 








Chickamauga Park. • 


4th 


March 4, 1902. 




5 


Fort Myer, Va. 


5th 








Presidio, S.F. 


6th 


May 8, 1902. 


5 


16 


Fort Riley, Kan. 


7th 


May 13, 1902. 


17 


16 


Fort Riley, Kan. 


8th 








Fort Sheridan 111. 


9th 


Februai*y 25, 1902. 
November 6, 1902. 


I 


8 
13 


Fort Sheridan, 111. 


loth 


October 13, 1902. 


9 


15 


Fort Walla Walla. 


nth 


March 11, 1902. 


14 


3 


Fort Hamilton, N.Y. 


1 2th 








Fort Douglas, Utah. 


13th 








Fort D. A. Russell. 


14th 








Manila, P.I. 


15th 








Manila, P.l. 


1 6th 


April 25, 1902. 


1 


6 


Fort Leavenworth. 


17th 


July 24, 1902. 


4 


10 


Fort Sam Houston, Tex. 


1 8th 








Presidio, S. F. 


19th 


May 20, 1902. 


2 


18 


Fort Riley, Kan. 


2oth 


May 22, 1902. 


7 


II 


Fort Riley, Kan. 


2ISt 


February 25, 1902. 
November 6, 1902. 


2 


7 
20 


Fort Sheridan, 111. 


22nd 








Fort Douglas, Utah, 


23rd 


March 15, i(>j2. 


2 


6 


Fort Kthan Allen. 


24th 








Presidio, S.F. 


25th 








Manila, P.I. 


26th 








Vancouver Barracks. 


27th 


March 15, 1902. 


3 


6 


Fort Ethan Allen. 


28th 








Fort Leavenworth. 


29th 








Fort Sill, Oklahoma. 


30th 


October 13, 1902. 


7 


27 


Fort Walla Walla. 



Company. 



1st 

2nd 

3rd 

4th 

5th 

6th 

7th 

8th 

9th 



COA.ST ARTII.LERV COMl'ANIKS. 



Date of Report of 
Examination. 



November 25. 1901. 
November 22, 1901. 
November 25, 1901. 
December 14, 1901. 
February 24, 1902. 
November 19, 1901. 
December 4, 1901. 
December 10, 1901. 
December 5, 1901. 



Class 


Class 


I St 


2nd 


3 


13 


4 


6 


3 


2 


3 


16 


12 


18 


22 


5 


9 


10 




5 


I 


8 



Remarks. 



Fort Dade, Fla. 
Fort Trumbull, Conn. 
Sullivans Island. 
Fort St. Phillip. 
Fort Screven, (Ja. 
Fort Monroe, Va. 
Fort Pickens, Fla. 
Fort Morgan, Ala. 
Fort Pickens, Fla. 



feto 
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Date of Report of 


Clans 


Class 




Company. 


Examination. 


I8t 

10 


and 


Remarks. 


lOth 


December 3, 1901. 


16 


Sullivans Island. 


nth 


November ig, 1901. 


10 


5 


Fort Taylor, Fla. 


1 2th 








Fort Clark, Tex, 


13th 


November 25, 1901. 


47 


9 


Fort Mcmroe, Va. 


14th 


February 26, 1902. 


8 


18 


Fort Screven, (Ja. 


15th 


December 6, 1901. 


II 


II 


Fort Pickens, Fla. 


1 6th 


March 4, 1902. 


2 


13 


Fort Fremont, S.C. 


17th 


• 






Cuba. 


1 8th 








it 


19th 








(i 


20th 








K 


2ISt 








»» 


22 nd 








(» 


23rd 








»i 


24th 








ii 


25th 








l( 


26th 


February 10, 1902. 


7 


7 


Fort Flagler, Wash. 


ayth 








Manila. 


28th 


December 26, 1901. 


18 


9 


Presidio, S.F. 


29th 


December 26, 1901. 


7 


7 


Presidio, S.F. 


30th 


January 14, 1902. 


4 


10 


Fort Rosecrans. 


31st 








Manila. 


32nd 








Alaska. 


33rd 


January 29, 1902. 
January 27, 1902. 




2 


Fort Canby, Wash. 


34th 


14 


5 


Fort Stevens, Greg. 


35th 


March 20, 1902. 


4 




Fort Monroe, Va. 


35th 


December 5, 1901. 


37 


9 


Fort Monroe, Va. 


36th 








Manila. 


37th 


November 25, 1901. 


16 


5 


Fort Wa.sliington, Md. 


3Sth 


November 20^ 1901. 


10 


8 


Fort Caswell, N.C. 


39th 


November 16, k^i. 


22 


7 


Fort Carroll, Md. 


4()th 


November 19, 1901. 


14 


8 


Fort Howard, Md. 


41st 


December i, 1901. 


27 


7 


Fort Monroe. Va. 


42nd 


November 8, 1901. 


8 


5 


Fort Mott, N.J. 


43rd 


December 2, 1901. 


7 


6 


Fort Terry, N.Y. 


44th 


November 20, 1901. 


11 


10 


Fort Washington, Md. 


45th 


November 12, 1901. 


9 


3 


Fort Delaware, Del. 


46th 


November 15, Hfoi. 


4 


3 


Fort Strong, Mass. 


47th 


November 26, 1901. 


9 


2 


Fort Hunt, Va. 


48th 


December 14, 1901. 


II 


9 


Fort Hancock, NT. 
Fort Columbus, N.Y. 


49th 








50th 


November 27, 1901. 


3 


3 


Fort Wadsworth, N.Y. 


51st 


November 22, 1901. 


5 


7 


Fort Hamilton, N.Y. 


52nd 


December 19, 1901. 


I 


I 


Fort Columbus, N.Y. 


53rd 


December 6, 1901. 


10 


8 


Fort Wadsworth, N.Y. 


54th 


December 9, i(>oi. 




13 


Fort Totten, N.Y. 


55th 


December 16, 1901. 


9 


3 


Fort Hancock. N.J. 


56th 


December 24, 1901. 


22 


6 


San Juan, P.R. 


57 th 


December 5, 1901. 


13 


II 


Fort Wadsworth, N.Y. 


58th 


December 14, 1901. 


38 


5 


Fort Monroe Va. 
San Juan, P.R. 


59th 


1 December 24, 1 901 . 


21 


16 


(lOtll 








Presidio, S.F. 


6ist 








Fort Baker, Cal. 


62nd X 








Fort Worden, Wash. 


63rd 








Fort Casey, Wash. 


64th 


• 






Fort Miley, Cal. 


65th 








Fort McDowell, Cal. 


66th 








Honolulu, H.I. 


67th 








Honolulu, H.I. 


68 th 








Fort Baker. Cal. 
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Company. 

69th 

70th 

71st 

72nd 

73rd 

74th 

75th 

76th 

77th 

78th 

79th 

8olh 

81st 

82nd 

83rd 

84th 

85th 

86th 

87th 

88th 

89th 

90th 

91st 

92nd 

93 I'd 
94th 

95th 

9()th 

97th 

98th 

99th 

[ooth 

[OlSt 

[02nd 

[03rd 

[04th 

105th 

[o6th* 

107th 

[o8th 

[09 th 

loth 

nth 

12th 

13th 

14th 

15th 

1 6th 

17th 

1 8th 

19th 

2oth 

2ISt 

:22nd 

23rd 

:24th 

;25th 

26th 



Date of Report of 
Examination. 



December 10, 1901. 



November 19, 1901 
March 18, 1902. 
December 20, 1902 
December 9, 1901. 
November 13, 1901 
November 25, 1901 
November 16, 1901 
November 16, 1901 
November 22, k^oi 
November 18, 1901 
December 19, 1901 
December 19, 1901 
November 14, 1901 
December 2, 1901. 
December 9, 1901. 
December 6, 1901. 
November 23, 1901 
November 13, 1901 
November 15, 1901 
December 14, 1901 
December 26, 1901, 
January 28, 1902. 
February 10, 1902. 
December 16, 1901 
November 29, 1901 
November 16, 1901 
November iS, 1901 
December 10, 1901 
December 2, ig^n. 
December 11, 1901 
November 18, 1901 
November iS, 1901 
November 22, 1901 
December 26, 1901 

December 11, 1901 
December 20, 1901 
November 19, u)oj 
November 16, 1901 
November 26, 1901 
November 13, 1901 

December 5, 1901. 
January 14, 1902. 
March 1, 1902. 
November 26, 1901, 
November 4. 1901. 
November 9, 1901. 
November 16, 1901. 
November 20, 1901 

November 25, 1901. 
December 4, 1901. 

January 29, 1902. 
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Remarks. 



Fort Monroe, Va., 
Presidio, S.F. 
Fort Casey, Wash. 
FortGrebie, R.I. 
Fort Monroe, Va. 
Fort Williams, Me. 
Fort Preble. Me. 
Fort Banks, Mass. 
Fort Warren, Mass. 
Fort Adams, R.I. 
Fort Adams, R.I. 
Fort Schuyler, N.Y. 
Fort Slocum, N Y. 
Fort Totten, N.Y. 
Fort Columbus, N.Y. 
Fort Hamilton, N.Y. 
Fort Wadsworth, N.Y. 
Fort Wadsworth, N.Y. 
Fort Totten. N.Y. 
Fort Trumbull, Conn. 
Fort Banks, Mass. 
Fort Armistead, Md. 
Fort St. Philip, La. 
Presidio, S.F. 
Fort Stevens, Oreg. 
Fort Flagler, Wa.sh. 
Fort Hancock. N.J. 
Fort Warren, Mass. 
Fort Adams, R.I. 
Fort Hamilton, N.Y. 
Fort Morgan, Ala. 
Fort Terry, N.Y. 
Fort Totten. N.Y. 
Fort Caswell, N.C. 
Fort Howard, Md. 
Fort Washington, Md. 
Presidio, S.F. 
Fort Flagler, Wash, 
Fort Preble, Me. 
Fort Williams, Me. 
FortGrebie, R.I. 
Fort Greble R.I. 
Fort Dade, Fla. 
Fort Dupont, Del 
Fort McHenry, Md. 
Fort Totten, N.Y. 
Fort Rosecrans. 
Fort Screven, Ga. 
Sullivans Island. 
Fort Monroe, Va. 
Fort Mott, N. J. 
Fort Strong, Mass. 
Fort Taylor, Fla. 
Fort Columbus, N.Y. 
Fort Hamilton, N.Y. 
Fort Constitution. 
Fort Trumbull, Conn. 
Fort Canby, Wash. 
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An examination of the foregoing list shows that the 13th Company, Coast 
Artillery, had the largest number of gunners (ist and 2nd class). As the sys- 
tem of instruction by which such a successful result was obtained in this 
company, might be of considerable interest to the artillery, the following letter 
of the Commanding Officer, 13th Company, Coast Artillery, is published by 
permission of the Commanding Officer, Fort Monroe, Virginia. 

Fort Monrok, Virginia, January, 1903. 
To the Adjutant, 

Fort Monroe, Virginia, 
Sir: 

In compliance with verbal instructions received from the Commanding 
Officer, I respectfully submit the following outline of the system of instruc- 
tion pursued in the 13th Company, Coast Artillery, during the past three 
years: 

When I assumed command of the 13th Company, (then Battery B, 2nd U. 
S. Artillery), there was but one qualified gunner in the organization, viz: First 
Sergeant E. R. Neville. I immediately organized a system of instruction as 
follows: 

The company was carefully examined in order to classify the men into: 

I St. Those capable of full instruction; 

2nd. Those capable of partial instruction; 

3rd. Those incapable of any instruction. 

Instruction of the first section was conducted personally by the Captain; 
that of the second section by a Lieutenant when one was available, but gen- 
erally by the First Sergeant. The third section comprised those men whose 
total lack of previous education precluded the possibility of their acquiring 
the knowledge necessary to become gunners. This section was detailed at 
the guns for cleaning, painting guns and carriages, cutting grass and gener- 
ally policing the emplacement during houi*s of drill. Instruction of the first 
section embraced all subjects included in the gunners' examination, the same 
being made as practical as possible. The scope of this instruction was sub- 
sequently extended as will be noted. Instruction of the second section included 
arithmetic, especially fractions — common and decimal; practical cordage, 
drill, &c. Members of the second section were advanced to the first section 
as soon as they acquired the necessary knowledge. 

On account of the limited time before the annual examination in 1900, and 
particularly because of the lack of qualified instructors, it was not possible to 
further sub-divide the sections. The result of the examination for 1900 was 
as follows. 

First class gunners 4 

Second " •' 5 

Third *' " 8 

Unclassified (those who failed) 11 

Total number examined 28 

Immediately up(m completion of this examination the company was again 
carefully examined with the view of classifying the non-gunners. 

Effort was made to utilize the qualified gunners as instructors, but it was 
not successful, and the instruction was conducted as has already been out- 
lined. The result of the annual examination for 1901 was as follows: 

First class gunners 47 

Second '* ** 9 
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Unclassified (those who failed) 9 

Total number examined 65 

This examination was completed December 24. In January, 1902, a more 
carefully considered system was introduced. Men who had qualified as first 
class gunners in previous years were examined as to their ability to impart 
instruction. They were then given a preliminary course of instruction— one 
month— and were then duly graded as instructors. 

The company was examined as in previous years and classified, with the 
result that fifty-eight men were considered qualified to pursue the regular 
course of instruction. The company was divided into fourteen squads, twelve 
containing four men each and two, five each. An instructor was assigned to 
each squad and held strictly responsible for their instruction. The subjects 
included in the course were: 

ist. Angle Measuring Instruments. 

2nd.^Driil and Nomenclature. 

3rd. Sights and Gun Commander Tables. 

4th. Plotting Boards and Difference Charts. 

5th. Cordage and Mechanical Manoeuvres. 

6th. Powders, Projectiles and Fuzes. 

7th. Barometers, Thermometers and Anemometers. 

Two squads were assigned to the same subject simultaneously. 

Two weeks was the period allowed in which a squad should become pro- 
ficient, at the end of which time the individual members were examined by 
the Captain or Lieutenant, or in some cases by the First Sergeant. Those 
who successfully stood these preliminary examinations were advanced to an- 
other subject, while those who failed were required to pursue the same sub- 
ject until proficient. The squads were thus re-arranged semi-monthly, the 
number of men in the squads remaining uniform. As a rule the men were 
able to master the subject within the allowed time. 

As was to have been anticipated, some men failed to become proficient even 
after persistent effort, but as long as they indicated a desire to learn and were 
attentive, they were encouraged to continue their efforts. 

Occasionally an instructor failed to devote the necessary time and attention 
to his squad. In such cases extra recitation hours during the afternoon and 
evening were assigfned, during which he was required to be present to give 
instruction to men who desired to continue their work. It was found that 
there were always men who availed themselves of these additional opportuni. 
ties to improve themselves. A roster of the class was posted in the recrea- 
tion room of the company barracks, upon which was noted the standing of 
each man, /. ^., what he had accomplished and what remained to be done. 

As soon as all of the squads had completed the course they were consoli- 
dated for review and further instruction under pei*sonal direction of the Cap- 
tain, which instruction continued daily until the annual examination. The 
result of the examination was as follows: 

First class gunners ^ 7 

Second •' " 14 

Unclassified 14 

Total number examined 35 

The reduction in the membership of the gunners' class was due to discharge 
of men upon expiration of term of service. Immediately aft^r examination, 
a new manning table was made and individual instruction given in accord- 
ance therewith, especial attention being devoted to telephony and all details 
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of the plotting room, the conditions, at the guns during actual practice being 
reproduced as nearly as possible. 

Very Respectfully, 

Wii.Lori'.HKY Wai.ke, 

Captain Artillery Corps, 

ComWg. 13th C(»., C. A. 



Coast Defense in Prance. 

A decision taken by the French Upper War Board — the Conseil Supirieur 
de la Guerre— at its last sitting has attracted considerable attention in this 
country, and will doubtless be of interest to all States which have to deal with 
the problem of coast defense. It has been decided to entrust in future to the 
Naval Prefects, by way of a permanent delegation of power from the Ministry 
of War, the command of the artillery in all batteries facing the sea. To-day 
the popular Republican organ, the Petit Parisien, cordially approves of this 
reform, which has been carried in agreement with the naval authorities, and 
gives an instructive survey of the changes that occun*ed before its adoption. 
It points out that according to French law the Ministry of War is responsible 
for the defense of the national territory. Consequently, the task of the navy 
is confined to defending the coast from the sea, the only means at its disposal 
for doing so being its ships. But it is scarcely conceivable that the two de- 
partments of War and of Marine could fulfil their respective duties without 
sometimes overstepping the limits of their jurisdiction. Joint action is neces- 
sary, and therefore the question arises as to which department should have 
the supreme command of the combined forces. Is it the army, which dis- 
poses of the troops and the batteries on land, or the navy, whose scouts have 
discovered the enemy and whose cruisers, torpedo-boats, and ironclads con- 
verge their fire upon him in conjunction with the coast fortifications .> The 
importance of securing unity in the command was generally admitted, but 
there was great difiiculty in putting it into practice owing to questions ^i per- 
sonnet SiW^ material. If the latter considerations alone were taken into ac- 
count, it would seem quite natural that the Ministry of War should be entrusted 
with the defense of the coasts. But it is necessary to consider not merely the 
source from which the personnel is drawn, but also the aptitude for the service, 
and it is from this point of view that the partisans of the naval command of 
the coast have gained the upper hand. 

After a reference to the conditions of naval warfare on the coast, the writer 
argues that the defense should be divided between the Ministries of War and 
of Marine according to the stages of the attack. Instead of taking that view, 
however, the decree of 1S94 divided the coast into sections, which were com- 
manded by officers of the army or of the navy, according to their estimated 
importance from the standpoint of maritime or land defense. That arrange- 
ment, which was based neitlier on the provision of the personnel nor of the 
material, nor calculated upon the stages of the enemy's operations, gave rise 
to confusion, in which it was very difficult to fix the responsibility. In igoi 
the Ministry of War, in concert with the naval authorities, appointed the Mari- 
time Prefects to be governors of the localities were the naval arsenals were 
situated. The (jiiestion of coast defense, which was left oj^en on that occasion, 
has now been solved by tlie latest decision of the Upper Board of War, which 
secures the independence of the maritime ojKTations while preserving the 
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legal responsibility of the Mbiistry of War. In conclusion, the Petit Parisien 
says that the details of the new organization still remain to be settled. 

— London Times ^ March 4, 1903. 



MISCELLANEA. 

The commanders of the French warships which took part in the recent sub- 
marine maneuvers at Cherbourg have sent in reports to the Minister of 
Marine giving their opinion freely regarding the result of the maneuvers. 
These reports, according to Renter's agency, may be summarized as follows : 

1. It will be possible for submarines to leave their station, and a sciuadron 
will never be in safety at moorings situated within the radius of submarines. 

2. A battleship or any naval force would make a great mistake if it moored 
within the radius of action of submarines. 

3. Watches on board ship are of no avail, and artillery fire is ineffective 
against submarines. The supervision of an anchorage, either by means of 
torpedo-boats or torpedo-boat destroyers, is very difficult, and does not really 
render the vessel secure against submarines. 

4. A squadron would only be really safe in a closed harbor with the en- 
trance protected by electric wires, 

5. Attacks in the open sea or in rough weather must be carried out by 
submersible boats or by autonomous submarines of a large pattern. 'Torpe- 
does carried by destroyers would only be a feeble weapon against submarines, 
because they could carry only a small quantity of explosives — about twenty 
kilogrammes— and thus the action of the torpedo would be quite limited. A 
torpedo exploding at a few yards distance from the hull of a submarine would 
probably do it no damage. 

6. Admiral Makaroflf's invention, which compri.ses a microphonic appa- 
ratus, would be almost useless. The indication given by ,it would in every 
case be insufficient. 

7. It is perfectly possible to arrange at the entrance of a harbor an instru- 
ment indicating changes of position, but that would aid the defense of an 
anchorage but little, and that of a vessel at sea not at all. 

— United Service Gazette, 

There is an article in the Afoniteur de la Flotte upon the Mediterranean 
maneuvers and the escape of the scjuadron from Argostoli. The conclusion 
reached is that a prudent blockade must bo maintained by vessels at a dis- 
tance, giving seicurity from torpedo attack in the night but having little 
chance of being efficacious. On the other hand, a stiuadron attempting a 
close blockade would subject itself to great danger. The writer remarks that 
the French have acquired a certain proficiency in night operations, and that 
the event at Argost<jli shows that they are on the right path, and that ma- 
neuvering at night without signals will be a necessity in the warfare of the 
future. — Army and Navy Gazette, 

The increase made in late years in the energy of guns can be illustrated by 
two examples taken from the United States navy. * A few .years ago the 6- 
inch gun was 30 calibres in length and weighed 4.S tons ; its muzzle velocity 
was 2000 foot -seconds, using brown powder and nw pound projectiles; its 
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corresponding muzzle energy was 2773 foot- tons, and its practicable rate of 
fire was two and one-half aimed shots per minute, its muzzle energy per 
minute was therefore 6932 foot-tons. The latest type of 6-inch gun is 50 
calibres in length and weighs 3.2 tons ; its muzzle energy, using smokeless 
powder and a 100 pound projectile, is 5836 foot-tons ; it practicable rate of 
fire is eight aimed shots per minute, and its muzzle energy per minute there- 
fore is 46,688 foot -tons, or more than 600 per cent, greater than that of the 30 
calibre guns using brown powder. — The Engineer^ London. 

Danzer's Armee-Zeitung states that during October, 1902, some interesting 
experiments in shooting were made at the Steinfeld range in connection with 
the school of gunnery for the Austrian garrison artillery. An old, but still 
serviceable searchlight, was placed at a distance unknown to the gunners and 
illuminated at night. Fire was then opened on it from a battery of six 4.7 
guns, and within five minutes from the first round the mirrors of the search- 
light were broken to pieces. A second searchlight was hit after a few rounds 
had been expended in getting the range. The distance was about 2, 200 yards. 
During the daytime a captive balloon of about 10 feet in diameter, was fired 
at. The distance was 3,300 yards, and the balloon was some hundreds of feet 
in the air (the height is not stated more definitely). After 20 rounds a shrap- 
nel shell exploded close to the balloon, from which issued a long stream of fire, 
and the balloon fell rapidly to the earth. 

The Army and Navy Gazette says that increased attention seems to be paid 
in the Russian army to military ballooning. Each year officers are detailed 
to attend the theoretical and practical courses at the balloon establishment. 
The theoretical course lasts from December to May, and relates to the history 
and present state of ballooning, and the use of military pigeons, meteorology, 
applied mechanics, photography, fortress warfare, etc. The practical work 
consists in the use of various balloon apparatus and in the making of captive 
and free ascents. Moreover, in 1902 the ballooning sections have had great 
opportunities of gaining experience at the grand maneuvers at Kursk. At 
the conclusion of the course all those who have satisfied the examiners are 
entitled to wear the special badge indicating their proficiency. 

The German field artillery, although entirely new within the last four years, 
is to be again completely overhauled for the fitting of every gun with hew re- 
coil action upon the hydraulic brake principle, which has been perfected by 
the French. It is anticipated that the change will involve an expenditure of 
at least a million sterling. — United Sennce Gazette^ 

The ''^'jfahrhucher fur die Deutsche Armee und Marine'''' states that the com- 
mittee appointed to decide upon a suitable gun for the Swiss artillery, has 
finally chosen a Krupp gun, model of 1902, in which the gun recoils upon the 
carriage, and the gunners are protected by a shield after the manner of the 
gun in use for the last few years in the French army. (It will be remembered 
that a previous committee had decided upon an Ehrhardt gun, but in conse- 
quence of the success of the French g^n the matter was referred back for 
further consideration.) The gun now chosen has a weight, without its car- 
riage, of 826.74 pounds, its carriage and accessories without the shield, weigh 
1,245.61 pounds, or with shield 1,358.04 pounds; the gun and carriage together 
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weigh 2,074.54 pounds, or with shield 2,184.78 pounds, (iq}4 cwt.) The muz- 
zle velocity is 1,591 feet; and the velocity at 3,280 yards, 905 feet per second. 
The range, with an elevation of 5 degress, is 2,890 yards, of 10 degrees 4,650, 
and of 15 degrees 6,140 yards. The French system of sighting and laying the 
gun was considered too complicated and unreliable, and a system proposed 
by the Creusot firm was also rejected. The system adopted gives automat- 
ically the required angle of elevation, and permits the change from direct to 
indirect firing to be easily made. 
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The New International Encyclopedia. New York: Dodd, Mead and Com- 
pany. 1902. Volumes II, III, IV, V. 



The first five volumes of this comprehensive and valuable work are now be- 
fore the pubHc, and the successive volumes as they appear do but confirm the 
judgment passed on the First Volume, namely, that this encyclopedia has 
taken its place as the standard, and will probably hold this position ^rat least 
a decade or two to come. 

The character of the work in general scope and reliability may be judged 
somewhat, at least in a general way, from the character and reputation of its 
principal editors. These are Daniel CoitCiilman, LL.l)., for a quarter of a cen- 
tury the President of John's Hopkins University, now President of Carnegie In- 
stitution, a man respected and beloved by all who come in contact with him, 
with an international reputation in the field of education ; Harry Thurston 
Peck, Ph.D., L.H.I)., Professor in Columbia University and Frank Moore 
Colby, M.A., late Professor of Economics in New York University, both rden 
of high reputation in their special work. These have been assisted by pro- 
fessors from the principal Universities and colleges of the country, and by 
other specialists of national and internaticmal reputation. 

The Second Volume covers the words from Armkki.dt to Bh;kl()W, and con- 
tains five colored plates ^Azalias, Beetles, Indian Baskets, etc.,) ten maps, and 
thirty-five full pjige engravings, besides a number of wood cuts in the text. 
The colored plates are generally beautiful specimens of art, while the maps 
are all that could be desired. A special feature is the numerous maps of 
cities, with names of streets and important buidingsand land -marks indicated. 
The engravings are also very artistic and clear ; some of the more interesting 
ones in this second volume are one on Armor, representing the different styles 
of armor worn by warriors from the stone age to the nineteenth century ; a 
plate on historical artillery weapons ; a restoration of the Palace of Sargon, 
representing Assyrian architecture ; a beautiful restoration of Athens ; a 
splendid reproduction of the bust of Marcus Aurelius in the Berlin gallery ; 
the lovely Bambino from the sculpture by Andrea Delia Robbia in Florence ; 
the Basilica of St. Paxil's without the walls, Rome ; Beethoven, from the paint, 
ing by Carl Stieler, in the possession of the Countess Von Saneman, Berlin ; 
and the mugniticent Doge Leonardo Loredano, from the painting in the 
National Gallery, London. The encyclopedia, in this respect, constitutes a 
real art album. So nnicli for the Bfautiful. Turning now to the 6'i-//i#/ we 
we will merely call attention to one plate, representing Barns : four diagrams, 
rei)resenting a 5450 barn of ordinary form, giving perspective view, front ele- 
vation and interior construction, and two diagrams of a two-story circular bam. 
Tlie other j)tates relate to natural history (bees, bats, bears, bass, barnacles, 
beaver, beech, babhoons, ash trees, army worm, auk, etc.), athletics, automo- 
biles and otlier subjects. 

The principal articles in this volume are : Armies, Armor Plate, Army Or- 
ganization, Art, Artillery, Asia, Automobiles, Assyria, Astronomy, Athens, 
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Ballistics, Battle, Beetle, Belgium, Berlin, and Bible. The value of the work 
to the military student is thus clearly evident, especially as all tliese articles 
are written by men of acknowledged authority in their special branches. 

One of the best features of the encyclopedia is the bibliography at the end 
of each article, and the usefulness of the work (for reference) is also vastly in- 
creased by the cross-references to other words bearing on the same subject. 

Volume III. is adorned with six colored plates, eight maps of cities and 
countries, and thirty-eight full-page engravings. The most beautiful colored 
plates are those of Birds of Paradise and Indian Blankets. Most of the maps 
are double-page. The engravings include Bismarck (from the painting of 
Franz von Lenbach), the Book Plate of the GrolierClub, Botticelli's Primavera 
(a beautiful reproduction), Kramers painting' of Burns, the interior of the 
Church of St. Sophia, and the bronze bust of Cesar in the Berlin Museum. 

There are many articles on military subjects, the most complete and elabo- 
rate being that on Military Bridges. 

Volume IV. has the usual number of plates, maps and engravings, and 
their character is similar to those of the preceding volumes. The works of 
art represented are Canterbury Cathedral, Caravaggio's Entombment of 
Christ, Kramer's portrait of Thomas Carlyle, and Benvenuto Cellini's Perseus. 
The military subjects are Cavalry (the uniforms from the revolution to 1902) 
and Coast Artillery (the present guns and mortars), as well as a map of the 
operations in the Civil War. 

Volume V. has a splendid colored plate representing Pompeian Mural Dec- 
oration, which is one of the most beautiful reproductions in the entire work 
thus far, and also the lovely Corregio, — The Holy Night, in the Dresden 
Gallery. Here are also the Arch of Constantine, the Cologne Cathedral, 
Columbus (from the Capitoline Gallery, Rome), Copernicus from the paint- 
ing by Brausewetter), Dante (from a portrait by (Jiotto, in the National Gal- 
lery, Florence), David's Coronation of Josephine, Demosthenes (Vatican, 
Rome,) and a fine portrait of Darwin. One of the most interesting articles 
in this volume is that on Costume, which is also well illustrated. The princi- 
pal military articles are Military Courts, Crimean War and Demolition. 

This, the last volume issued, carries the work to include the word dksid- 

KKIl'S. 

It is impossible to give an accurate idea of the scope, variety, accuracy, 
beauty and utility of this magnificient work in every branch of art and 
science, but some of its more prominent features will be recognized from our 
brief notice, and some idea of its general character may perhaps be derived 
from'our imperfect description. The elements we have referred to in more 
or less detail are the characteristic ones of this new Encyclopedia, — those in 
w^hich it appears to us to excel. It has, of course, the usual historical articles 
(as wx'll as the scientific, literary and other), and these are brought up to date 
and corrected by the latest available material on the subjects. The article 
on De Koven, for example, refers to Maid Mat ion (n;oi), and that on Crom- 
well refers to Theodore Roosevelt's Oliver Cronra'fll (i9<X)), U> merely men- 
tion the first two historical articles we happened to find on opening 
volume V. Others come up to 1902. 

Every encyclopedia slunild probably be judged by a ditterent standard, 
since each may excel in a different direction, but the Ncit,' Iniernafiotial 
appears to us to be the most generally useful of them all, because it was writ- 
tea with that object in view by men accustomed to using encyclopedias very 
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frequently, because that was the constant aim of the publishers as well, and 
because the best critics have so adjudged it. Exhaustive essays on partic- 
ular subjects were carefully avoided, and only such matter as belongs strictly 
to an encyclopedia was included. It is sufficiently general to be readable 
and handy, and sufficiently detailed to be interesting and useful, 

J. P. W. 



Traccia per lo Studio della Fortificazione Permanente. E. Rocchi, Lieuten- 
ant-Colonel of Engineers. Torino : Tipografia Roux e Viarengo. 
190a. Pp. viii 4-449. O. with go separate plates. 

This book by Colonel Rocchi, the eminent Italian specialist on this Art, and 
published with the approval of the Inspector General of Engineers, is in- 
tended as a guide in teaching the subject of permanent fortification at the 
Italian School of Application for Artillery and Engineers at Turin. The 
Minister of War appreciating the necessity of modernising this course of in- 
struction required a work which would serve as a general basis, giving the 
guiding principles of the art, the new program of instruction and a concise 
adaptation of these principles to the course as thus outlined. 

With this object in view, Colonel Rocchi undertook the task. He has pro- 
duced this work which is remarkable for its clearness and conciseness, yet 
omits none of the essential and practical details of this vast subject. 

The book is not a complete treatise on permanent fortification, but rather 
serves to indicate the manner in which study thereof should be pursued and 
points out the salient features in the development of the art which should then 
be the subject of further study and investigation. 

The author gives first the guiding principles that should obtain in a rational 
study of the art of permanent fortification, and deduces therefrom a complete 
analytical program of instruction which he then develops in six chapters; 1, 
General features and history of the art of fortification; 2, details of fortifica- 
tion, materials employed; 3, land fortresses, including mountain forts; 4, de- 
fense of coasts and coast fortifications; 5, attack and defense of fortified places; 
6, role and use of fortifications in the defense of States. 

The historical chapter forms only a preface, as it were, to the more detailed 
study of the modern art of fortification and especially of armored fortification. 
This study, illu.strated by numerous plates, is exceedingly clear and instruc- 
tive. The descriptions of modern fortified places will be found jnterestingrwe 
may mention the Belgian fortifications on the Meuse; the forts at Molshein 
((iermany) ; the intrenched camps of Bucharest and Copenhagen, and the 
armored fort '-Pampus" -(Amsterdam). 

The plates are numerous and handsomely reproduced. They illustrate the 
text fully and in themselves form a valuable review of the art of fortification 
from early times to the present day. • 



Balistica Esterna. By Cap. di Fregata G. Ronca e Prof. A. Bassani. L.i- 
vorno: Tipografia di RafFaello Giusti. xgox. Pp. xvi-^487. O. Paper. 

Manuale di Balistica Esterna. By Commandante G. Ronca. Lrivorno: 
Tipografia di Raffaello Giusti. igoi. Pp. xxxii-l-357. O. with 38 
plates. Paper. Price of the two volumes : L. 14. 

Manuale del Tiro. By Commandante G. Ronca, with an appendix on « No- 
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mograpby " by Prof. Pesci. Livorno: Tipografia di Raffaello Giusti, igoz. 
Pp. xvi-f^586-f Ivii. With lo plates. Paper L. lo. 

These three volumes may be considered together, as they form a complete 
and logical exposition of the whole subject of theoretical and practical bal- 
listics. Although three distinct volumes answering different requirements, 
they are yet parts of one comprehensive work and are so considered by the 
authors. 

Charged by the Minister of Marine to compile a course of ballistics for the 
advanced class of the Naval Academy at Leghorn, and for officers preparing 
for examination, the authors have most thoroughly investigated the subject, 
and everything that is most modem in artillery science, and have presented 
their results in a wholly new and eminently practical manner. 

The first volume is a treatise on exterior ballistics in which are discussed 
the principal known theories of ballistics; the properties of the trajectory in a 
vacuum; the laws of resistance of the air; analysis of ballistic methods; it 
concludes with three important chapters on causes which modify the flight of 
projectiles; computation of range tables, ballistic machines, and finally, the 
calculations of probability of fire. The methods of eminent ballisticians, Didion, 
Siacci, Vallier and others, are discussed and compared, and this leads to the 
exposition of the Ronca-Bassani method, which is new and wholly their own, 
its principal object being to simplify further Siacci's formulas, and to extend 
their application to greater angles of departure. 

The second volume is a complement of the first and contains the corres- 
ponding practical results of the foregoing theoretical investigations and dis- 
cussions. It treats of the elements necessary in ballistic computations; solutions 
of problems of fire; correction formulas; penetration formulas, and the con- 
struction of range tables. It contains also ballistic tables by various authori- 
ties (Otto, Siacci, Zaboudski, Braccialini, etc.,) and many original ones by 
the authors, for the solution of problems of fire. A brilliant graphic solution 
of such problems is also given. 

Finally, the third volume forms the practical guide of the artilleryman in 
practice and in the solution of problems that may be presented in war. It 
gives some original and practical formulas for corrections, discusses the ele- 
ments of fire, the effects of projectiles, penetration, etc., and then treats of 
the normal and practical rules for execution and regulation of fire from ships, 
coast batteries, fortress and position artillery and field artillery. 

An interesting feature of the work consists in the application of graphical 
solutions to various problems by means of abaci. The appendix by Prof. 
Pesci is a short treatise on this new science of "nomography", an important 
branch of graphics, the object of which is to facilitate the solution of equa- 
tions and problems by graphical means, by the construction of abaci of the 
variables. 

The three volumes taken together may be considered one of the most im- 
portant works on the" subject of ballistics. With the arrangement adopted, 
the work is relatively readily read and the calculations followed, and its value 
and use for practical purposes is enhanced. The citation of authorities is 
carefully made throughout and credit given to the work af previous investiga- 
tors. We may mention the names of Mayevski, Siacci, Chapel, Vallier, De 
Sparre, Braccialini, Zaboudsky, Otto, Bashforth, Cranz, amongst others, and 
Among the officers of our service, those of Ingalls, Weaver (penetration for- 
Journal 15. 
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muUe) and Scjuier (photo-chronograpli), as a slight indication of the extent of 
the authors' researches, and the thoroughness of their work, which has fittingly 
won the distinction of having been awarded a gold medal by the Minister of 
Marine of Italy. 

Practical Hints for Mounted Infantrymen. By Captain B. L. Anley, D. S. 
O., ad. Essex Regiment. Second Edition-Revised. London: Qale 
and Polden, Ltd. igo2. Pp. viii.-^4a. Tt. Sixpence. 

This little book is based on the author's own experience in the field, and the 
formations, equipment, kits, etc., described, are those which, under the condi- 
tions of the South African campaign, were found to answer best. It is par- 
ticularly useful in giving much practical information on what to wear, how it 
is carried, treatment of horses and tactics of scouting in countries like South 
Africa. If should prove interesting and suggestive to both officers and men 
in general going on field service. 

Patrolling in South Africa, with Hints on Training Scouts at Home. By 

Captain C. F. VanderByl, 1 6th Lancers. Second Edition. lUustrated. 

London : Gale and Polden, Ltd. igos. Pp. viii~|-79. '^t* Sixpence. 

A very instructive b(K)klot on an all -important subject, based on experiences 

in the Boer war. The author's aim is to give some hints for the conduct of a 

reconnoitring patrol and suggestions as to the training of men as will enable 

them to carry out the duties of reconnoitring properly and efficiently. l)e- 

tiiiled accounts are given, illustrated by sketches, of some patrols which actually 

took place in this war, and comments are made showing the mi.stakes made, 

and the iK)ints to be guarded against. The author's style is clear and to the 

point, and the b(M)k eminently practical and interesting. 

Lewis and Clark Journals. History of the expedition under the command of 
Captains Lewis and Clark to the Pacific, 1804-6. With maps. In 
three volumes. New York: New Amsterdam Book Company. 190a. 
Pp. 416, 410, 416. S. Cloth. $1.00 per volume. 

In view of the approaching centenary of the famous Lewis and Clark expe- 
dition to the sources of the Missouri, across the Rocky Mountains and down 
the Columbia River making known to the world of that day the great »'()reg(m 
country," these volumes appear opportunely. They are a reprint of the 
Philadelphia edition originally published in 1814, which has long been out of 
print. 

Soon after the acquisition of Louisiana, the attenticm of the government was 
directed towards exploring and improving the new territory. Jefferson him- 
self planned the expedition, and it is interesting to read his detailed and 
specific instructions to his then private secretary, Captain Meriwether Lewis, 
ist Regiment of Infantry, who, with Captain Clark, also of the army, were put 
in command of the enterprise. Its purpose was to discover the courses and 
sources of the Missouri and the most convenient water communication thence 
to Pacific Ocean. The party consisted of nine young men from Kentucky, four- 
teen soldiers of the army, who volunteered their services, watermen and 
servants, and in addition, a cori)oral and six soldiers, who accompanied the 
expedition as far as the Mandan nation. 

Then follows a succinct and circumstantial narrative of the proceedings of 
the expedition. The story of this journey, being the incidents of each day 
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during the expedition, is fascinating and entertaining throughout. One gets a 
vivid impression of the character of the country traversed, its beauty, the im- 
mense quantities of game, the dangers encountered by the party, and the 
many difficulties they successfully overcame. But more especially is the life 
of the Indians fully depicted before they were influenced by contact with the 
whites. This history gives accurate and extended views of all these various 
tribes beyond the Mississippi when first seen by while men; their manners and 
habits, their traditions, pui'suits, dress and tribal customs. 

This work already occupies a permanent place in American literature, and 
the publishers are to be thanked for reproducing it in an attractive and c(m- 
venient form readily accessible to all. Maps of some of the more important 
points in the journey accompany the text, and portraits of Captains Lewis 
and Clark add to the interest of the book. Those fond of thrilling adventures 
and descriptions of travel will undoubtedly find much satisfaction in the 
present work. 



The A B C of Photo- Micrography A Practical Handbook for Beginners. By 
W. H. Walmsley. New York: Tennant and Ward. 190a. Pp. viii 
4x55. D. With xiii plates. Cloth, $1.25 net. 

This little work is truly a practical guide for beginners in a fascinating field 
of photographic work. The lack of any American book dealing with this in- 
teresting and important branch of photography and the great need of an ele- 
mentary introduction to photo-micrography, has led the author to prepare this 
excellent manual. The large standard works of Sternberg, Pringle, Spitta and 
others, are t(K> learned, too scientific, for the beginner and therefore of but 
little use to him. 

The author appreciating fully the struggles and failures of beginners in the 
art, deals with his subject in a i^lain but comprehensive and intensely practi- 
cal way and the beginner who will study the A H C should find his difficulties 
vanish. It tells of all the known methods of combining the microscope and 
the camera and yet is written so simply that any amateur photographer can 
understand the methods described. It contains also many valuable hints ap- 
plicable generally in photography. 

Mr. Walmsley is a recognized authority in the photo-microj^raphic world, 
and has had a more varied and longer experience in the field than most of his 
co-workers; hence this hxindbook containing mainly the results of his own ex- 
perience in this line should undoubtedly prove of much i)ractical value to 
workers in this ever broadening field. 

The book is well illustrated with half-tone engravings of photo-micrographs 

# 

by the author, which add largely to its interest and value. 

The publishers have done their part well in presenting the volume in at- 
tractive form, and in all respects it forms a worthy addition to the list of 
standard works on photography. 



Frankreichs Kusten-Vcrteidigung. Fur Ofiiziere aller Waffen. By W. 
Stavenhagen. Berlin : Richard Schr(">der, Verlagsbuchhandlung, 
xgo2. Pp. 62. O. Paper. M. 2. 

This versatile author, well known as a military writer, presents in this 
pamphlet a very interesting study on coast defense in France. It cannot be 
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considered an exhaustive treatise on the subject of coast defense proper, yet 
it contains a very great amount of information concerning the French coasts, 
and fortified ports with further remarks on France's outlymg possessions and 
her naval establishment. 

After a consideration of the geographical position of France m Europe, the 
general aspect, length and importance of her coasts, and the main outlines of 
her coast defense organization, the author proceeds to a detailed study of the 
coast itself commencing at the Straits of Dover. He gives the geographical 
features, maritime information with respect to tides, shoals, the difficulties or 
practicability of effecting landings, and the resulting considerations govern- 
ing its defense ; the commercial and military ports especially 'are described, 
and information given about their harbors, anchorages, entrances, depths of 
water, docks, light houses, etc., their fortifications and strategic value. 

The Atlantic and Mediterranean coasts are similarly treated. The most 
important fortified ports, Cherbourg, Brest and Toulon are illustrated by sketch 
maps that enable one to follow the text more readily. 

Some omissions and deficiencies accur, and it would have been well to have 
indicated the sources from which some of the information was obtained, that 
the opinions of the author on the value of the fortified ports in general might 
be given their proper value. 

A special chapter is devoted to Corsica and the north African coast, Tunis, 
Algiers, Bizerta, and after a few remarks on France's outlying supply stations, 
the work concludes with a short review on the personnel, material and organ- 
ization of the French fleet and a comparison with the English. 

Due to the increasing interest that is now being evinced in the subject of 
coa.st defense and in naval matters, this suggestive pamphlet, the motto of 
which is ** most efficient coast defense constitutes the superior power of attack 
for the home fleet," well merits attention. 

Neu€ Kanonen.' voh v. Alien, Generalleutnant Z. D. Berlin: E. S. Mittlerund 
Sohn, Kochstrasse 68.71. 1903. Pp. 41. Paper. Marks i, 20. 

This pamphlet from the pen of General von Alten, one of the prominent 
German writers on tactics, forms an interesting addition to the numerous re- 
cent writings on the much-discussed subject of field guns with shields and re- 
coil on the carriage and questions connected therewith. The author presents 
a clear and impartial exposition of the main points of the discussion, intended 
primarily for the general reader hence free from technicalities, and a readable 
argument on the necessity for new model field guns from the tactical point of 
view and that of their use in battle. 

A gun with recoil on the carriage is favored, and its adoption is considered 
a necessity; shields are recommended and they should be able to stop steel 
shrapnel bullets. The 5 cm. gun of General Reichenau receives careful atten- 
tion, but the conclusions reached are not in its favor. In the opinion of the 
author it has no future. Then the subject of projectiles is discussed, and the 
importance and necessity of shrapnel in battle against infantry and artillery 
fully developed. 

The results arrived at by the author concerning calibre, ammunition supply, 
number of guns in the battery, employment of field howitzers and machine 
guns are concisely given in the concluding chapter. This well written work 
is a substantial addition to existing literature on this irnpor^ant subject of the 
necessary rearmament of field artillery. 
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EXCHANGE AND BOOK NOTICES. 

[Books received will be reviewed as space becomes available.] 

The Despatches of Field- Marshal the Duke of Wellington durin}J^ his cam- 
paigns in India, Denmark, Pcwtugal, Spain, the Low Countries, and France, 
and relating to America, from 1799 to 1815. Selected and arranged by Walter 
Wood. New York : E. P. Dutton & Co. London : Grant Richards. 1902. 
Pp. xxxi 4-475- O. With index. Green cloth, f'^ 50 net. 

Electrical Instruments and Equipments of the U. S. Signal Corps. Pre- 
pared under the direction of Brigadier-General A. W. Greely, Chief Signal 
Officer, U. S. Army, by Captain Edgar Russel, Signal Corps. Washington : 
Government Prmting Office. 1902. Pp.159. O. Cloth. 

Taschenbuch der Kriegsflotten, 1903. 4th year. By B. Weyer Kapitan- 
leutnant a. D. With 277 pictures and plans of ships. Miinchen : Verlagvon 
J. F. Lehmann, 1903. Pp. 321. S. Blue cloth. Mk. 3. 

Regimental Duties Made Easy. By Major S. T. Banning, ist Bn. Royal 
Munster Fusilieis. Second edition : Revised. London : Gale & Polden, 
Ltd. 1902. Pp. xii+i6i. D. Five shillings. 

The Non-commissioned Officer's Guide to Promotion. Lance-Corporal to 
Corporal and Corporal to Sergeant. New edition. London : Gale & Polden, 
Ltd. 1903. Pp. xvi-j-277. D. Three-and-Six. 

Catechism on Field Training. By Captain Lascelles Davidson. Second 
edition, Revised and Edited by Major S. T. Banning. With illustrations and 
Explanatory Notes. London: Gale & Polden, Ltd. 1902. Pp. xiv-f- 192. D. 
Two-and-Six. 



In the list of periodicals published in our last issue, the subscription price 
of Science and Industry, published at Scranton, Pennsylvania, was erroneous- 
ly stated. Instead of being $3.cx), it is $1.00 per year. Considering the ex- 
cellence of this monthly, we feel sure it should have a large number of readers. 

The following periodicals should be added to the list as published : 
Memorial des Poudres et Salpetres. [ Af. Poudres, \ Semi-annually. 
Quai des Grands- Auf^ustiits ^ 55 Per year 13 Fr. 

Paris^ France. 
Ucberall. / 'erla^ : Boll and PickardU | Ueberall. \ Weekly. 

Georgenslrasse 23, Berlin i\\ IV. Per year M. 23. fx). 



Letter to the Editor. 

Washin(;t(>n Barracks, D. C, February' 8, 1903. 
The Editor, Journal of llie U. S. Artillery, 
Fort Monroe, Va. 
Dear Sir: 

Having carefully read the review, or rather criticism, in the November-De- 
cember, 1902, number of the journal, in\ "The Gunner's Catechism," by Capt. 
Wm. R. Hamilton, and the undersigned, it appears that our critic in his attack 
upon this work has involved himself a little too much. 
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The errors which should be avoided in a work of this kind are pointed out 
very plainly. But the examples quoted to illustrate these faults are certainly 
unhappy selections from an adverse critic's point of view. It is slated that 
they were picked at random, and 1 can readily believe that this is the case. 
The selections indicate too i)lainly that the critic, feeling it his duty to find 
some fault, and being pressed for time, has jumped at random (as he says) 
upon the passages in the book in which he dt>es not immediately comprehend 
the author's meaning, or about which he knows little, and has endeavored to 
show that they are either erroneous or /ibsurd. Twill jump **at random" on 
some of his remarks, and see how wefl they bear close inspection. 

The question is asked, how are angles measured? and the answer is, by di- 
visions termed degrees, minutes and seconds. Our critic says, **thisis hardly 
accurate, to say the least/' If he will turn to the introduction of almost any 
elementary work on mathematics (an arithmetic preferably) he will find the 
following, viz: **A quantity' is anything that can be increased, diminished and 
measured. A quantity is measured by finding how many times it contains 
another quantity taken as a standard or unit of measurement." Our text deals 
with gunnery in little enough space, and presupposes a knowledge of at least 
the rudiments of arithmetic. In case of an angle the standard or unit of meas. 
urement is the degree with its subdivisions, as stated. The underscored por- 
tion of the sentence quoted above is a stereotyped phrase, which is without 
any meaning in this case, as far as I can see. 

'^Horizontal" is defined as perpendicular to the direction of gravity, the di- 
rection of gravity being stated to be the direction in which objects fall at the 
l)oint considered. Our critic says "this is evidently not intended." It was in- 
tended. This definition is the result of extended experience in the instructicm 
of enlisted men, wlu. have told us that the floor or the ground is horizontal. 
We are supported in this by scientific works. The carpenter uses the direction 
of gravity to determine the horizcmtal, by means of a plummet or level. How 
docs our critic do it? 

Fault is found with one of our remarks in regard to the vernier. It is said 
that it ''convevs but fittle idea, etc." There has never be^Mi a book written, 
and never will be one written, that cannot have fault found with it. It is pos- 
sible to make almost any argument appear absurd by quoting a selected por- 
tion thereof. The vernier is a device difficult for the average enlisted man to 
comprehend. Many artillery officers are totally unable to explain to his satis- 
faction its construction, and the theory of its use. For this reason, in the 
(iunner's Catechism, five pages are devoted to the construction and use of the 
vernier, of which our critic quotes the opening sentence. It is the belief of 
the authors that this device (the vernier) is exi)lained as clearly and compre- 
hensibly as possible both by a general discussion and a concrete example, aided 
by a diagram. We have never seen a text book that makes the matter clearer 
m as tew words. If our critic has seen such a text book we would be glad to 
have him refer us to it. 

The statement is made that the cups of the anemtmieter shouldh^ placed at 
the mean height of the trajectory. Our critic says he does not imderstand 
this, and quotes the tables to show that the mean lieightof the trajectory may 
be 844 feet or more for a i2-inch B. L. R. This is a woeful quibble. We do not 
state that the anemometer ffiust be jilaced S44 feet above the gun. We do not 
recommend the building of a Tower of Babul to be crowned by an anemome- 
ter. It is folly, however, to supj)()se that an anemometer placed a few feet 
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from the ground where the friction on the earth obstructs the wind, where 
trees and buildings may shelter the instrument, can give a perfectly accurate 
indication of the speed of the wind acting on the projectile, S44 up in the 
air. The ideal position for the anemometer, different for every shot possibly, 
would therefore be where the velocity of the wind acting upon it was the same 
as the mean velocity of the wind acting upon the projectile during the flight. 
This would be at about the mean height of the trajectory. This is what was 
meant by the question. I do not see how any right minded person could think 
otherwise. It is f(K)lish to attempt to show the impracticability of placing the 
anemometer at the mean height of the trajectory. It is generally placed as 
high as possible, on the roof of the D. P. F. station. 

The aneroid barometer is described as consisting of a box from which the 
air has been exhausted. The changes in the pressure of the atmosphere 
change the shape of the box, and these changes move a pointer which indi- 
cates the corresponding pressure of the atmosphere. Our critic, quoting this 
definition, follows it with an exclamation point, and wisely refrains from fur- 
ther criticism. I interpret the exclamation point as equivalent to '^This is too 
absurd to discuss." I cannot see where the absurdity comes in. If **H. Jr.'» 
really meant this (and what else could he mean? ) I am forced to the conclusion 
that he doesn't know what an aneroid barometer is, and beg leave to refer him 
to Johnson's "Theory and Practice of Surveying," i6th edition, p. 126, for his 
information. It must be borne in mind that this work is necessarily brief. 
That was the chief object in writing it, to reduce the huge muss of pamphlets 
through which the enlisted man had to wade, to a practicable volume. All 
definitions and explanations arc as brief as was deemed compatible with clear 
understanding. It is not expected that this book, any more than any other 
text, will entirely obviate the necessity for instruction of the uninitiated. 

Our critic deplores the lack of illustrations. It was not intended that the 
book should be crowded with illustrations. A man does not need illustrations 
of the parts of guns that he sees every day, and if he wants to study the azi- 
muth instrument or the telescopic sight, it would be better to get the sight or 
instrument. He will never be examined on an instrument which he has had 
no opportunity to see. As to cordage, one can never learn it thoniughly ex- 
cept by having the knots made for him. Any descriptions are merely supple, 
mentary to this. 

As to the zones of mortar fire, of which our critic notes that there is no men- 
tion, there had been nothing definite published on the subject at the time that 
the ms. of this book was completed. It was a subject on which enlisted men 
were not at that time ordinarily examined. 

This covers nearly all of the criticisms made and serves to show the un- 
worthy nature of them, and how poorly they support the critic's statement 
that the book needs revisitm. 

The book is, of course, deficient in many respects, but our critic has failed 
to observe most of these in his effort to find fault •*at random". 

I request that this letter be published in the yournal. 

Very respectfully, 

P. S. Bond, 
ist Lieutenant, Corps of Engineers. 

We gladly publish the foregoing letter. No man, nor any body of men, is 
good enough, or wise enough, to dispense with the tonic of criticism. In all 
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fairness, however, it was submitted to the reviewer, who makes the following 
comments. — Ed. 

A perusal of the letter emphasizes the remark previously made that the 
author^ s point of view alone seems to be considered and that apparently none 
other can be appreciated in certain cases. The author violates one excellent 
rule of controversy : say what is true, of course, but mind that it is decently 
probable. Also it may be considered an axiom that one should never appear 
to doubt that the other side has performed the elementary duty of acquiring 
the proper elementary information unless there is demonstrative evidence to 
the contrary. 

Far from feeling it a duty to find some fault and from being pressed for 
time, we leisurely studied the book some two or three weeks endeavoring to 
appreciate it from the point of view of those lor whom it was intended, en- 
listed men and beginners in the science of gunnery. 

For the ^uthor*s benefit, it may be well to examine more closely some of his 
remarks. 

Angles. Naturally, the arithmetical propositions stated are correct, but 
for information concerning angles we usually have recourse to books on 
geometry or trigonometry. It will be found that the right angle is generally 
the unit of measure. The sexagesimed division ^ though most commonly used, 
is only one of several ways of dividing the right angle ; and there are also 
other ways of expressing the measure of an angle. Hence our charitably- 
disposed phrase, " to say the least," does seem to have some meaning in this 
connection. The statement given in the text is not an exact and accurate an- 
swer to the wholly j^^w^rtf/ question propounded. 

Horizontal. We refer the author again to the definition as given in the 
text. Our common sense forbids us to accept the meaning therein conveyed, 
due to the loose construction of the sentence. 

Vernier. This paragraph will surely form interesting reading for artillerj' 
oflScers. We rub our eyes, exclaiming, **what is this mysterious device?'* — Lo, 
simply a vernier! We are not giving information. Authors are supposed to 
know all that is written cm a subject before writing themselves. However, if 
\.\\e principle upon which a vernier is constructed cannot be stated more accur- 
ately than is given in the text, all reference to principle had better be omitted. 

Anemometer. We simply asked for information, and after eighteen lines of 
explanation, the matter is no clearer now than before. The quibble seems to 
be part of the author. It is impracticable to carry out the idea for extreme 
mean heights of trajectory, and "it is folly to supposd" that an instrument, 
placed near the surface of the ground for low mean heights, would give the 
correct value of the wind, yet these positions, for certain ranges, would be 
those required in the -'ideal positions" suggested by the author. If it be fool- 
ish to attempt to show the impracticability of placing the instrument at the 
mean height of the trajectory, it seems equally foolish to state it should be 
placed at that height. Text books are usually consulted for information, not 
for the purpose of trying to find out what was intended, and meaningless 
phrases should preferably be omitted. 

Ankroid Barometer. The author, it will be noticed, puts his own interpre- 
tation upon our comment. The point of view is, we confess, new to us. Some- 
times, however, this punctuation expresses surprise and wonder (has been 
known to express even admiration); and truly this is the most wonderful defi- 
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nition of this instrument that we have read. Johnson's surveying is truly a 
mine of precious information, but it contains no such jewel as this. 

In speaking of illustrations, we only voiced the opinions of several officers 
who had seen the book, and we had in mind simply its greater usefulness. 

No especial emphasis was laid on zones of mortar fire, but it does seem 
necessary that something more than the mere statement of the maximum 
charges used in mortars should be given. 

Three principal criticisms were directed against the book : i. Omissions 
and deficiencies ; 2, inaccuracies of expression ; 3, inaccuracies of facts ; ex- 
amples of all of which were quoted. The author admits the first ; makes no 
mention of the third, and by his letter shows that, with reference to those 
quoted, explanation of the second is deemed necessary. Hence it appears 
that a revision of the work is not only desirable but necessary. H.Jr. 
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A new tissue for cartridge bags.— Int. Rev., Supplement 45. 
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Artillery at the Dusseldorf exposition.— R. Artillcrie, January. 
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Experiments with rapid-fire field guns. — M. de Art., December. 
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Field mortars, 24 and 12 cm., Skoda system. — R. Artig., November. 

The question of shields on field gun carriages.— Bclgique M., January 4. 

On the question of steel bullets and protective shields.— Kriegstech., No. i, 
1903. 

Artillery at the Dusseldorf exposition, Ehrhardt guns. — Int. Rev., Supple- 
ment 46. 
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The German field artillery before the alteration.— Jahrbucher, Januar>'. 
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Field artillery with shields or not (n.rtillery questions).— S. M. Blaetter, Jan- 
uary. 

Krupp field howitzers recoiling on carriage. — R. M. Suisse, January. 

General von Reichenau's field gun. — R. M. Suisse, December. 

Material of field guns— S. M. Blaetter, December. 

Ehrhardt 5 cm. field gun.— S. M. Blaetter, November. 

The French field artillery material. — S. M. Blaetter, November. 

Battalion guns ; machine and automatic guns. — R. Artillerie, December. 

Description of the Maxim-Nordenfelt semi-automatic gun, 0.057 mm. 
I A - 1898.— Boletin, November, December. 



INDEX TO CURRENT MILITARY LITERATURE. 23 1 

The Hotchkiss automatic machine gun. — Bng*ing., February 20. 

Telescopic sights of latest construction. — Mitth. Art. u G., January ; S. M. 
Blaetter, December. 

Mechanism for rapid laying of field guns. — R. Artig., December. 

Levels and sighting mechanisms for field guns. — Kriegstech, No. i, 1903. 

A new system of gun -sighting. — U. S. Gaz., January 24. 

The Grenfell sighting and signalling gear. — Bng'ing., January 16 ; Feb- 
ruary 13. 

AUTOMOBILES, BICYCLES. AEROSTATION. 

Study on the dynamics of free balloons.— Genie M., December. 

A new English airship. — Organ, volume Ixvi., No. i. 

Balloon farm where aerial war vessels are made. — Pop. Mech., February 28. 

Competition of German automobiles (tractors using alcohol). — R. Artillerie, 
November. 

Miliary automobiles in England. — Memoires I. C, November. 

Mechanical traction and its application for war purposes. — Cientifico, No- 
vember 15, December i, 15. 

Principal automobile trials of 1902. — Genie C, January 24, 31. 

Naval automobilism. — Marine F., January 15. 

Double automobile motors. — Umschau, February 7. 

The automobile of 1902. — Genie C, February 21. 

The applicability of automobiles for military purposes.— Kriegstech., No. i, 
1903. 

Five -ton steam wagon. — Eng'ing., Januarj- 2. 

Steam wagon (illus.)— Eng'ing., February 13. 

Cyclist curiosities (change of speed).— R. Artillerie, November, December. 

BALLISTICS. 

The vertical projection of the trajectory.— R. Mil. Brazil, October. 

Experimental results on the subject of ricochets. — Genie M., January. 

Short study on the rifling of guns. — M. de Art., December. 

On the mode of combustion of powders. — Kriegstech, No. i, 1903. 

Ballistic apparatus. — Mitth. Art. u G., January. 

A few words on the application of the formulas of interior ballistics. — A. 

Beige, November, December. 
Law of pressures in guns. — M. Poudres, volume xi., 2, 1901 -if^2. 
The loss of work on firing guns due to the warming of the gun and remedy 

for sam*e. — Kriegstech., No. i, 1903. 
A new Krupp armor. — R. Maritime, December. 

Krupp armor plates at the Diusseldorf exposition. — R. Maritime, December. 
Increased effect of projectiles against improved armor plate.— Rundschau, 

January, 1903. 
Progress in the development of ship's armor and naval guns in 1901. — 

Seewesens, No. 2, 1903. 

CHEMISTRY AND PHOTOGRAPHY. 

On the production of nitro-napthalines.—M. Poudres, volume xi, 2, 1901- 

1902. 
Stability tests for nitro-cellulose and nitro-cellulose powders, — Frank. Inst., 

March. 
New process of color photography. — Scien. Amer., Supplement, January 24. 
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Photography in natural colors. — Trans. Can. Inst., October, 1902. 
New extra-rapid photographic plates. — Genie C, February 7. 

DRILL REGULATIONS. MANEUVERS AND PRACTICE. 

Organization of a practice ground for R. F. artillery.— R. Artillerie, No- 
vember, December. 
On the instruction and training of infantry soldiers in rifle shooting, both in 

the field and on the range. — A. S. M. Zeit. Beilage iii., 1902. 
A Russian criticism on the German infantry : its instruction and training. — 

Armee, November 21, 28. 
Position artillery firing against field works on the lower Buchberg. — A. S. 

M. Zeit., January 10. 
Use of range-finders in infantry battle. — Wochenblatt, December 31. 
New French regulation on the supply of ammunition in campaign. — 

Wochenblatt, January 3, 7. 
Notes and impressions of the maneuvers 1902. — Cercle, December 6, 13. 
The new practical instruction for the service of cavalry in the field, France. 

R. Cav., December. 
New regulations for infantry maneuvers, France. — Cercle, January 24, 31 ; 

February 14. Belg^ique M., January 4. 
The American maneuvers 1902 (coast defense).— Eng. Mil., December, 
periods for firing practice and maneuvers for 1903, Belgium. — Belgique M., 

January' 18. 
Results of the Imperial Oerman maneuvers, 1902. — Int. Rev., Supplement 

46. 
Bulgarian maneuvers, 1902. — Int. Rev., Supplement 46. 
Draft of regulations for machine gun groups, (ierman army. — R. Univ., 

January, February. 
Landing maneuvers in Tsing-tau. — Ueberall, No. 19, 1903. 
Firing methods of the Russian field artillery. 1900. — R. Artillerie, January. 
On fire training. — S. M. Blaetter, January. 
A new system of infantry disposition and drill. — A. & N. Gaz., February 7, 

P'ebruary 21. 
Outline of the conditon and training of French infantry- — Sbornik, October, 

November, 1902. 
The Delhi maneuvers. — U. S. Gaz., January 10, February' 14. 
The Imperial (Jerman maneuvers, 1902.— R. M. Suisse, January. 
Imperial Austrian maneuvers in western Hungary. -R. M. Suisse, Decem- 
ber. 
Maneuvers in upper Savoy. — R. M. Suisse, December, 
The regulations for horse artillery. — Exercito, January. 
The French naval maneuvers, 1902. - Seewesens, No. i. 
The RelleisU experiments, 1902. — R. Maritime, December. 
British naval target practice. — Marine F., January 15. 
French criticism of tlie F'rench naval maneuvers of 1902, — Rundschau, Feb- 

ruar>'. 

ELECTRICITY. 

Marconi telegraphy. — R. Maritime, December. 

The P()i)p-Hranly system of wireless telegraphy. — Umschau, January' 17. 
'* Radler de Ac}uino " apparatus for transmitting orders. — R. Marit. Brazil, 
November. 
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Wireless telegraphy experiments on board the Carlos Alberto,—^, G. dc 

Marina, January. 
Applications of electricity to the transmission of orders (Siemens— Halske). 

— R. G. de Marina, January. 
Record of the year in wireless telegraphy. — Elec. Rev., January 10. 
Wireless telegraphy by the F'essenden system.— Elec. Rev., February 21. 
Portable wireless telegraphy equipment in the German army.— Scien. 

Amer., Supplement, February 28. 
The incandescent electric lamp.— Page Mag., January. 
Electrical surfaces (plates and cables for lights). — G^nie M., December. 
Electric lighting of Fort Dom Carlos I.— Genie M., December. 
The Nernst glow lamp. - Frank. Inst., February. 

The Hopkinson. method of testing dynamos. — Scien. and Indus., January, 
(valvanic batteries.— Eng. News, February 19. 
Direct-current turbine dynamos.— Amer. Elec, March. 
Laying a submarine cable.— Elec. World., February 28. 
Structural details of the Edison storage battery.— Scieii. Amer., February 7. 
The u.se of storage batteries in electric distribution systems.— Eng. Cleve, 

February 2. 
Edison automobile battery exhibited in N. Y. — West. Elec, January 24. 
Dry battery tests.— Amer. Elec, February. 

When is a storage battery fully charged.— Scien. and Indus., February. - 
A convenient storage -battery installation. — Phys. Rev., February. 
Edison's new storage battery.— Pop. Mech., February 28. 
New alkaline storage batter>'.— West. Elec, February 28. 
Spongy antimony for storage batteries.— West. Elec, February 28. 

ENGINEERING AND FORTIFICATIONS. 

Relative permanence of steel and masonry construction. — Trans. A. S. C. 
E., Volume xlix. 

The present resources of field fortifications.— Sbornik, November 1902. 

Corrosion of steel used in constructions — Memoires I. C, November. 

Substitution of metal for wood in boats of bridge e(iuipages. — G^nie M., 
December. 

Action of cement on iron, — Genie M., December. 

Armored beton. — Stahl u. Eisen, January 1,15; February 1. 

Progress realized in the construction of metiillic bridges. — Genie C, Janu- 
ary 24. 

Fluvial hydraulic laboratory at Carlsruhe. — Genie C, January 24. 

New hydraulic pressure apparatus: — Genie C, January 17. 

The dry-rot question.— Mitth. Art. u. G., December. 

Calculation on the capacity of canals. — R. Artig., November. 

A new system of levelling — R. Artig., November. 

Inspection of the work of the engineers in the entrenched camp of Lisbon. — 
Eng. Mil., October, November, December. 

Note on the incHned plane from Trafaria to Rapozeira (defenses of Lisbon). 
—Eng. Mil., October. 

Construction of intrenchmcnts. — Eng. Mil., November. 

Posts of observation in infantry cover. — Mitth. Art. u. G., January 

New armored fortifications. — Jahrbucher, January. 

Earth or armor for coast fortifications. — Rundschau, February. 

Coast fortifications.— Int. Rev., Supplement 45. 
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The modern fort.— S. M. Blaetter, January. 

Metallic boats in bridge equipages. — G6nie C., February 14. 

ENGINES, BOILERS AND MECHANISM. 

Boilers and steam engines at the Dusseldorf exposition. — Memoires I. C, 

November. 
Large gas engines.— Memoires I. C, November. 
Improved vaporizer for gas engines. — Scien. Am^r., January 24. 
An automatic oil electric machine. — Elec. Rev., January 24. 
Absorption dynamometer.— G6nie C, December 27. 
Steam engine fly-wheels.— Scien. and Indus., January. 
The simplicity of the compound engine.— Scien. and Indus., January. 

METALLURGY. 

Aluminum alloys. — Scien. Amer., Supplement, January 24. 
New methods and devices for hardening steel. — Scien. and Indus., March. 
Researches on .steel containing high percentage of nickel. — Genie C, De- 
cember 27. 

MILITARY GEOGRAPHY. 

The Panama canal.— Proc. A. S. C. E., January; Eng'ing., January 30 ; 

Eng. News, March 5. 
The windward Islands of the West Indies.— Trans. Can. Inst., October. 
An engineering study of sea coasts. — Eng. News, February 19. 
Development of Russian military power in the Black Sea. — A. Marine, 

January 25. 
The new harbor of Cuxhaven. — Ueberal], No. 16, 1903. 
The navigation of the Po and its future.— R. Maritt., December. 
On the project of an Elbe-Kiel canal.— Zeitchr. I. A. V., January 16. 
The port of Anzio, its importance as a harbor of refuge, its conditions and 

plans for improvement.— R. Maritt., January. 
MorocH:o. — Umschau, January 31. 
The projected new canal works in Austro-Hungary. — Seewesens, No. 2, 1903. 

MILITARY HISTORY. 

Joseph Brant in the American Revolution. — Trans. Can. Inst., October. 

The fall of Plevna, November 28, 1S77. — Sbornik, November. 

The story of the army gunboats. — United Serv., March. 

Studies of mihtary history : The Thirty Year's War.— Exercito, December, 
1902 ; January. 

Material for a military history of Portugal. — Exercito, December, 1902. 

The campaign in Virginia, 1864-65, an example of modern position warfare. 
—Int. Rev., Beiheft 36. 

History of the artillery, France. — R. Univ., January, February. 

Military results of the Boer war. - A.S.M. Zeit., January 31. 

Work of the R.R. section of the General Staff during the period of mobili- 
zation, 1859, — Wochenblatt, January 17. 

Suworoff's operations against Moreau and Macdonald. — S. M. Blaetter, 
January. 

Notes on artillery in the South African war.— R. M. Suisse, January. 

The Italian campaign of 1859 and Napoleon III as an army leader— S. M. 
Blaetter, November, December. 
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The battle of Vaalkranz. — A.S.M. Zcit., December 20, 1902. 

History of the 4. Rheinbund-Regiments, Dukes of Saxony. — Wochenblatt, 

December 24, 1902, January 17, February 11. 
The battle of Woerth.— Wochenblatt, December 24, 1902, January 24. 
Guibert. — Quest. Mil., November, December. 
Campaign of the year V. — Quest. Mil., November, December. 
The northern Chinese army. — A. Marine, January 4. 
The Polish Turkish-Tartar campaign in 1675. — Organ, Ixv, 5. 
Study on the use of the Austrian bridge equipage material in campaigns 

from 1848 to 1878.— Organ, Ixv, 5. 
Affairs in Venezuela. — A. Marine, January 18 ; A.S-M. Zeit., January 3. 
The infantry attack of the V. army corps in the battle of Woerth. — Woch- 
• enblatt, January 3. 

Strasbourg: 1870.— Cercle, January 10, 17. 

How Prussia prepared for her revenge, 1806-1813. — R* Inf., January. 
French militia and English militia in Canada.— R. Inf., January. 
The retreat on Mezieres, September i, 1870. — R. Cav., December, January. 
Army movements in 1870-71 and their lessons.- -R. M. Etrang., January. 
Studies on the south African war.— R. M. Etrang., January. 
The train and its importance in wars. — Ueberall, No. 18, 1903. 
The Spahis. — A. Marine, February 1. 
The English in Siam.— A. Marine, February 1. 

History of 6th Regiment mountain artillery. — M. de Art., November. 
Study of the Anglo- Boer war from the cavalry point of view. - A. Beige, 

November-December. 
The battle ; historical study.— Organ, vol. Ixvi, No. 1. 
Contribution to the literature and history of the 1 81 5 campaign. — Jahrbucher, 

January. 
The chiefs of the French army.— Jahrbucher, January. 
The operations of York^s corps again.st the northern French fortresses, 1814. 

— Beibeft, No. 1, 1903. 
The Irene in Philippine waters, 1 896-1899. — R. Maritime, December. 
Maritime glory and traditions of Portugal. — Liga Nav., November, Decem- 
ber. 
Destruction of the Haytian cruiser Crcte-a- Pierrot by the German gunboat 

P anther. —yi9iX\nt, F., December 15. 
The operations of the Russian fleet during 1853.54.— Rundschau, January. 
The times of Admiral von Stosch.— Rundschau, January. 
The naval battle of Manila. — R. dc Mar., December. 
Our ships of war and their ancestors.- R. Maritime, January. 

MILITARY SCHOOLS. 

Practical school for artillery, Portugal. — R. Mil. Portugal, December 31. 
Japan's war academy.^Armec, November 7. 

Military instruction at the Ecole Cetitrale, — A. Marine, January 25. 
The war academy at Berlin. — R. M. Etrang., January. 

ORGANIZATION AND ADMINISTRATION. 

Military and naval notes on organization and changes in the military world. 

— Int. Rev., December, January, February. 
Medical corps, German army.— A. Marine, January 11. 
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Study on the law of recruitment, France. — Monde, November i, 15, De- 
cember I, 15, 1902, January i, 16. 

Medical statistics, French army.— A.S.M. Zeit., January 10. 

Financial preparation for war. — Cercle, December 13, 20, 27, 1902, January 3. 

The officer of the nation in arms. — Cercle, December 6, 13, 20, 27 ; January 
3, 10, 17, 24, 31 ; February 7. 

Belgian army ; the new organization. — Cercle, January 10. 

Promotion. — Belgique M., January 11. 

The army of the Sultan of Morocco and of his adversary. — Ueberall, No. 16, 

1903- 
Organization of military law in Switzerland.— R. M. Etrang., January. 
German military telegraph service.— A. Marine, February 15. 
The Japanese army and navy. — A. Marine, February 8. 
Regular armies and militia. —Exercito, December. 
The German cavalry. — Int. Rev., Supplement 46. 
Report on the French war budget for 1903.— Cercle, February 7, 14. 
The army of the Republic of Guatemala.— R. Mil. Brazil, December. 
Army of Morocco. — A.S.M. Zeit., January 31. 

Machine guns in the German and Swiss armies. — Wochenblatt, January 21. 
Reorganization of our field artillery. — A. Beige, November-December. 
The General Staff.— Shorn ik, October, November, December. 
Prevention of enteric fever in war. — U. S. Mag., March. 
The organization and functions of a bureau of military information.— Jour. 

M.S. I., March-ApriL 
Military education of army officers. —Jour. M.S.L, March-April. 
The armament of field artillery.— Jour. M-S.I., March-April. 
Current British naval program. — U. S. Qaz., January 2. 
Recent additions to the British navy. — U. S. Gaz., January 24. 
The origin, evolution and future of the personnel of the British Royal Navy. 

— ^Jour. R.U.S.I., January, 
(ireat Britain's naval supremacy. — Cas. Mag., March. 
Coahng in the fleet. — A. and N. Gaz., February 21. 
The French naval budget for 1903. — Seewesens, No. 1. 
Education of naval officers, England. — Yacht, January 3. 
Necessity of maintaining the autonomy of the Engineer Corps. — Marine F., 

December 15. . 

§ 

Budgetary patriotism and our English naval program. — Marine F., Decem- 
ber 15. 

New French regulations on the hygiene of ships and their personnel. — 
Rundschau, January, 1903. 

Annual report, U. S. Navy, 1 901 -1902. — Rundschau, January, February. 

The Spanish navy. — R. de Mar., December. 

Infantry and marine artillery for our navy, Chili. — R. de Mar., December. 

The Argentine navy. — R. Marit. Brazil, November. 

The Turkish fleet at the close of 1902. — Yacht, February 14. 

New English education plan for officers of the navy. — Rundschau, February. 

SMALL-ARMS AND EQUIPMENTS. 

New pattern service rifle for British army. — A. and N. Gaz., January 17. 

Magazine rifles for field use. — M. Tids, 3 and 4 Hefte. 

Lance vs. sword. - U. S. Gaz., January 31. 

The British new musketry regulations, — U. S, Gaz., February 21. 
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Pack and equipment of infantry. — Armee, November 14. 

Knapsack transporter (a folding three wheel affaif for carryihg soldiers' 

packs). — A. Marine, February 8. 
The revolver, repeating and automatic.— R. Artig., November. 
Rifle range at Amiens. — Qenie M., January. 
The efficacy of the eye in shooting.— J alxrbucher, January. 
Regulation for the short rifle (artillery and fortress troops), Switzerland. — 

R. M. Suisse, January. 

STRATEGY AND TACTICS. 

The struggle for the advanced position in fortress wars. — M. Tids, 3 and 4 
Hefte. 

The tactics of field artillery. — Sbomik, October, 190a. 

The question of the battle tactics of the new field artillery.— Sbornik, De- 
5:ember, 1902. 

Use of modem artillery in [battle. — ^Jour. U. 8. I. India, January. 

On the role and training of artillery scouts. — R. Artillerie, November. 

Progressive salvo firing (tir rafale). — Organ, Ixv, 5, 

144 guns to an army corps. — Armee, December 19. 

Modem armament of field artillery. — A. S. M. Zeit., January 24. 

Machine guns, the new weapon of field warfare, — Cientifico, November 15. 

Machine guns. — M. de Art., December. 

The use of field batteries in mountain zones. — R. Artig., November. 

Mobile position batteries. — Bng. Mil., October. 

Artillery reconnaissances. — M. de Art., November; Int. Rev., Supplement 45. 

The material of horse artillery. — Belgique M., January 18. 

Rate and effect of fire. — Organ, vol. Ixvi, No. i. 

Use of artillery in level country with good cover. — R. Artig., December. 

Artillery support. — R. M. Suisse, December. 

Optical telegraphy (signals, etc., used in campaign.)— R. Mil. Portugal, 
December 31. 

Cavalry fighting on foot. — Wochenblatt, January 10. 

The evolution of modem cavalry. — R. Cav., December. 

Reconnaissances of troops of all arms by cavalry patrols. — R. Cav., Decem- 
ber; January, 1903. 

Cavalry in battle. — Cercle, January 24, 31. 

Attacks by cavalry in large masses against other arms. — R. Cav., January'. 

Cavalry and military telegraphy. — R. Cav., January. 

Cavalry tactics. — Wochenblatt, February 7, ix. 

Cavalry against artillery. — A. Beige, November-December. 

Tactical tendencies of the German infantry. — R. Mil. Portugal, Decem- 
ber 31. 

On the so-called attack of the Boers. — A. S. M. Zeit., January 17, 24. 

The young infantry officer and his tactical instruction.— R. Inf., January. 

On the question of infantry tactics. — Wochenblatt, January 27, January 31, 
February 4. i 

Italy: offensive and defensive war.— R. Maritime, December. 

Italy^s position in the Mediterranean. — Int. Rev., Supplement 46. 

Influence of modern weapons.— R. Mil. Brazil, October, November, De- 
cember. 
Journal 16. 
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Prussian and French strategy from Nachod to St. Quentin.— Wochenblatt* 

January 3. 7, 10. 
Tactical problems. — Cercle, December 20, January 3, 17, February 14; 

Monde, November i, January 16. 
The political and strategical importance of Morocco. — Ueberall, No. 17, 1903. 
The role of fortified positions. — R. Inf., January. 
Applied questions of field service. — R. Inf., January. 

Attack and defense of fortified positions. — R. Artig^.. November, December. 
Military reconnaissances. — R. Mil. Portugal, January 15, 31. 
Defensive battles.— R. MIL Portugal, January 31. 
Study on tactical problems. — R. Univ., January, February. 
Solution of a tactical problem (for admission to the war college, 1903.) — R. 

Univ., February. 
' Modern battle.— Umschau, January 31. 
On the conduct of war. — Wochenblatt, January 21. 

Decrease and management of impedimenta with mounted troops. — Woch- 
enblatt, JaiKiary 10. 
Tactical problems.— Jahrbucher, January. 
What has the Boer war to teach us as regards infantry attack'^Jour. R. U. 

S. I., January. 
Strategy and tactics in mountain ranges.— U. S. Mag., February, March. 
Flying bridges on floating supports. — Sbornik, December, 1902. 
Aims and methods in war. — U. S. Mag., March. 
The training and equipment of cavalry and mounted infantry in India and 

their respective roles in war. — Jour. U. S. I. India, January. 
The defense.— Jour. U. S. I. India, January. 

Some principles of modem tactics.— Jour. U. S. I. India, January. 
Submarine defense of harbors. — A. and N. Qa«., February 21. 
The naval war game.— Scien. Amer., Supplement, January 24. 
The gun power of battleships.— U. S. Gaz., January 17. 
Naval war game between U. S. and Germany. — BngUng, January 9; Scien. 

Amer., Supplement, January 31, February 14, 21, 28, March 7. 
Naval war game, after the battle of Manila, — Scien. Amer., Supplement, 

February 7. 
Australian naval defense. — U. S. Mag., February'. 
Notes on naval military art. — R. Maritime, December. 
The control of the sea.— Marine F., January 15. ^ 

The tactical control of fleets.— Bolet in, November. 
Naval tactics.— Bolctin, December. 

WARSHIPS AND TORPEDO BOATS. 

English and American submarines.- Yacht, February 7. 

Submarine boats — Seewcscns, No. 2, 1903. 

New American submarines.— R. Maritime, January. 

Submarine torpedo boat Protector. — Mar. Rev., January 15; Yacht, Janu- 
ary 24. 

Submarine torpedo boats. — Scien. Amer., Supplement, February 7. 

Trials of submarine boats Adder and Moccasin. — A. S. N. Engrs., February. 

Squadron torpedo boat destroyers aud torpedo boats of the mobile defense. 
—Yacht, December 27. 

Trials of torpedo boat destroyer Lawrence.— Mar. Rev., January 29. 
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Torpedo boats controlled by wireless telegraphy. — West. Blec, February 

14. 

Comparison of the battleships of the world. — Scien. Amer., Supplement, 
January 17. 

Armored cruisers Tennessee and Washington.— Mar. Rev., January 15; R. 
Q. de Marina, January; Yacht, February 21. 

Russian training ship Ocean. — Eng., January 2; A. Marine, January 11. 

A reconstructed Turkish battleship. — Eng., January 16. 

The Chilian battleship Constitution.— Eng., January 23. 

Launching of the Chilian battleship Liberator. — Eng'ing, January 23; A. 
Marine, February 15. 

Naval notes of the great nations. — ^Jour. R. U. S. I., January. 

The French battleship Gaulois. — Page Mag., February. 

The world's naval construction in 1902. — Page Mag., February. 

The Russian cruiser Bogatyr. — Eng'ing, January 30, February 13. 

The French naval programme. — Eng., February 13. 

An 18,000 ton battleship. — Scien. Amer., February 21. 

The Chilian battleship Libertad. — Scien. Amer., February 21; Yacht, Janu- 
ary 31. 

British vs. foreign warships. — U. S. Qax., January 31. 

Floating dry docks, their military possibilities and value.— A. S. N. Engrs., 
February. 

Comparative strength of naval powers.— Mar. Rev., March 5. 

Russian squadron at Algiers (description of ships). — A. Marine, January 
II. 

The English navy. — M. de Art., November. 

Foreign navies in 1902. — Yacht, January 24, February 7. 

Ships of war. — R. Artig., December. 

Armored cruiser Marseillaise. — Yacht, February '28. 

Distribution of guns in battleships. — Page Mag., January. 

Naval notes: Great Britain, France, Russia, U. S.— Page Mag., January. 

S. M. battleship Babenberg.— Scewescns, No. i, 1903. 

Cruisers of the 6,500 tons, Imperial Russian navy. — R. Maritime, December. 

Transformation of the American cruiser Olympia.—R. Maritime, December. 

New battleships Connecticut and Louisiana. — R. Maritime, December. 

German battleship Braunschweig.— A. Marine, January 18; SchifiTbau, Jan- 
uary 8; Yacht, January 17. 

Modem warships and naval warfare. — Armee, December 5, 12, 19. 

Russian armored cruiser No wik.— SchifiTbau, January 8; Yacht, December 
27. 

Transformation of the Turkish battleship Messoudieh.— Yacht, January 3. 

Coast defense battleship Habsburg. — Yacht, January 10. 

The French navy in 190a; new constructions at the end of the year.— Yacht, 
January 17. 24. 

Cruisers and battleships; some practical considerations.— R. Maritt, De- 
cember. 

Boilers and engines in naval warfare. — R. de Mar., December. 
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DEVIATING EFFECT OF WIND. 

^ By a. G. (JREENHILL. 

Pkokkssor ok Matiikmatics in thk Okdnanck Coli.K(;f^, 

Woolwich, Enc.land. 



Comparing the treatment of the wind problem by Major 
Whistler in t\ni Journal U. S. Artillery, January-February, 1903, 
with his former theory as Lieutenant Whistler, in volume I. of 
the Journal, I much prefer his first point of view. 

There is no such thing in my opinion as a separate direct de- 
viating force of the wind on a body moving through the air, 
whether the body is a bird or a bullet, anymore than on a fish or 
Whitehead torpedo in moving water. 

The bird flying out of still air into the wind finds himself 
bustled and unsteady for a few strokes of the wings, but quickly 
steadies himself down in the wind as in still air ; and keeping 
his eye on the point he wishes to reach he steers his course with 
the due allowance for wind correction, just as a pilot does with 
a ship in a tide -way. 

If it was possible for an elongated bullet to preserve the par- 
allelism of its axis although moving with lee-way in the air, the 
bullet on issuing from tht muzzle into a strong wind would have 
lee-way in the air equal to the wind velocity reversed. The re- 
sistance to the resultant motion relatively to the air would be 
the same as if the bullet was discharged sideways into still air ; 
and supposing the resistance to this sidelong motion was known 
and assumed to act against the direction of motion, we should 
calculate the motion relatively to the air, and allow for the wind 
drift afterwards to obtain the motion relatively to the ground. 
This is the way to proceed with a spherical bullet. 

But an ehmgated bullet requires to be spun by the rifling 
about its axis, to preserve the stability of its axial motion in the 

Journal 17. 
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air medium ; otherwise in the absenee of sufficient si)in the bul- 
let would tend to set itself broadside to the general direction of 
motion. 

Now a bullet spinninj^ in the air medium and advancinj^ with 
lee-way cannot preserve the parallelism of its axis, any more 
than a spinning- top can hold itself up in a fixed direction other 
than the vertical ; the axis in both cases must revolve about a 
mean direction, the vertical direction in the case of the top, and 
with the bullet the mean direction is that of the initial motion 
of the bullet relatively to the air. 

With sufficient spin the axis both of the bullet »nd top tends 
in consequence of friction to steady down into the mean direc- 
tion, so that the elongated and spherical bullet do not behave 
in a manner essentially different. 

Having determined then the initial velocity of projection of 
the bullet relatively to the wind, we may suppose that the bullet 
like the bird will steady down very (piickly into an axial motion 
in this direction, and now we calculate the motion of the bullet 
relatively to the wind ; afterwards the drift of the wind in the 
same time is applied to determine the motion of the bullet rela- 
tively to the ground. This was the method explained in my own 
article on the Wind Problem in Gunnery, published in \h\^ Journal, 
January, 1900, for the case of a cross wind. 

For a head or rear wind the problem is complicated by the 
abeiTation in the angle of departure relatively to the wind, as well 
as by the relative velocity of the bullet in the air, due to the ad- 
dition or subtraction of the wind (m the muzzle velocity, and 
this seems to me to have been the method employed by the au- 
thor in his first article in volume J., working on the formulas of 
Captain Ingalls. 

The details are worked out afresh in the accompanying Note 
sent in by Captain J. H. Ilardcastle, R.A. The general conclu- 
sion arrived at is that with small-arm ballets the wind correction 
becomes very soon nearly all wind drift ; whereas with heavy 
artillery pi'ojectiles the wind effect is practically insensible ex- 
cept at extreme ranges. 

Ordnance College, 
Woolwich, 

March 30, 1903. 



SOME NOTES ON THE PRACTICAL EFFECT OF 
WIND ON RIFLED PROJECTILES. 

By Captain J. HERSCHEL HARDCASTLE, Royal Garrison Artillery. 



INTRODUCTION. 



The very first article in the very first number of the Journal of 
the U. S, Artillery was devoted to a sincere and praiseworthy 
effort on the part of Lieutenant J. W. Ruckman, to grapple with 
the problem of the effect of wind on the motion of a projectile, 
and since then tiie Journal has devoted much space to the dis- 
cussion of this fascinating subject. 

There have been s^ome eight or ten different solutions or 
methods of attack propounded in various parts of the world, so 
that at one time it seemed almost hopeless to decide between the 
various claimants, for the disagreement of doctors has become 
proverbial. 

Some two or three years ago when the writer had a good deal 
of spare time on his hands and was living almost next door to a 
rifle range it occurred to him to buy a rifle and learn to shoot it. 

As soon as the preliminary difficulties had been overcome and 
the old lessons learnt with the Martini- Henry as a school boy 
had been remembered and practiced over again, the wind prob- 
lem became a real actuality and ceased to have only a speculative 
attraction. 

At once a choice had to be made from amongst the opinions 
of the doctors and the first was, although rash, yet perfectly 
natural, to disregard them all and treat the subject symp- 
tomatically pending a collection of trustworthy facts whereby to 
test the various theories. 

Ay dint of shooting steadily in all weathers and questioning 
and cross-questioning all the more noted shots in the district, a 
certain set of facts were established and collated. 

Then and not till then the evil spirit took his opportunity to 
pay the writer out for his pride in rejecting the opinions of the 
theorists and the revenge took the form of '* Oh ! that mine ad- 
versary had written a book.'* 

He formulated a theory and spent six months in endeavoring 
to break it down. Failing, he felt sure it must be right as it 
fitted all the facts known to him about .small-arms and their de- 
viations. He wrote an article on it ! But, by a stroke of luck, 
just before publishing it to the world and getting deservedly 



244 SOME NOTES ON THE PRACTICAL EFFECT 

ridiculed for its absurdity, some ^ood spirit put into his way the 
result of experiments with the old match-rifle and the theory 
was smashed to atoms and the article went into the waste -paper 
basket. Then the only thing to do was to collect all the pub- 
lished formulas and work them out for all sorts of guns and plot 
the results on squared paper comparing them with the known 
facts. 

In the end the conclusion arrived at was that the behavior of 
a shot in the air was similar to that of a fish in the sea or a bird 
in the air and not to that of a boat on the water or an engine on 
a railway track. 

Curiously enough this was the conclusion implicitly arrived at 
by Lieutenant Whistler and published by him in 1892 when dis- 
cussing the accelerating and retarding effect of the wind. It 
was therefore rather a surprise to see the change in his opinions 
in the advance copy of the Journal for January 1903 which was 
kindly sent over to Woolwich a few weeks ago accompanied by 
an invitation to a discussion of the subject. 

The following notes were written some months ago and have 
only been very slightly modified by the omission of all refine- 
me)nts of accuracy which are of only theoretical interest. 

I. EFFECT OF THE. LATERAL DEVIATING COMPONENT OF THE WIND. 

For a solution of the problem of the effect of wind on the flight 
of a rifled projectile, it is nearly useless to select any but the 
very smallest gun as a subject for experiment, because it is well 
known that the heavier the shot the less effect the wind has 
upon its deviations, and therefore their actual measurement be- 
comes a matter of greater and greater difficulty as the caliber 
increases, owing to their bearing a continually decreasing ratio 
to the total deviation, composed of drift, wind and accidental 
errors. 

No solution which only holds good for heavy guns and fails to 
give reasonable results for small-arms can be accepted as even 
approximately correct, so that for the actual demonstration of 
the truth or falsity of any solution offered, accurately shooting 
small-arms are the only weapons to use. 

There are four rifles which have been shot so often during the 
last twenty years in England at target practice that their be- 
havior in any given wind is perfectly well known to those who 
have used them. 

The mean, angles of departure necessary for any range up to 



OF WIND ON RIFLED PROJECTILES. 



245 



1 100 yards are also known with great accuracy, as well as the 
mean initial velocity. 

By the use of the formula 

sin 2<p zzi Ca 

their respective trajectories can be solved for the ballistic con- 
stant C, and then by the use of the S and T tables their times 
of flight can be obtained with practical exactitude. 

The results as tabulated below will be found substantially cor- 
rect, any slight discrepancies being due to the occasional use of 
the slide-rule and to the smoothing of dishonest decimals. 

PARTICULARS DETERMINED BY EXPERIMENT. 



Name. 



Metford by 
CJibbs 

Martini-Henry 

Lee- Metford 

Mannliclier 



Nominal 
caliber 
Inches. 



0.401 
0.450 
0.303 
0.256 



Initial ve- 
locity in 

f.8. 


Ballistic 
co-efficient 


Ansrles of Departure 

Yards. 
500 800 1000 


1320 


0.64 


i°o' , 


i°47' 


2°23' 


1320 


0.40 


i°8' 


2°4' 


2°47' 


2000 


0.42 


o°3o' 


i°o' 


1042' 


2350 


0.38 


o°24' 


o°5o' 


IOI2' 



Times of flight calculated from above in seconds. 



Ranjj^e i n yards. 

Metford by Gibbs. 
Martini -Henry. 

Lee- Metford. 
Mannlicher. 



200 


500 


0.487 


1.28 


0.505 


1.42 


0.333 


0.98 


0.287 


0.86 



()00 



1.63 
1. 70 



800 


900 


1000 


2.28 


2.62 


2.96 


2.4S 


2.88 


3.29 


1.83 


2.14 


2.46 


1.65 


1.95 


2.28 



The experimental facts which have been established by fre- 
quent practice with these ^uns as to their behavior in a wind for 
lateral deviation are as follows : 

(\) The Metford by (libbs required much less deflection at 

all ranges than the Martini- Henry. 
(2) The Lee-Mctford requires more deflection for wind than 

the Metford by (libbs, amounting at 800 yards to about 

C3) At or beycmd 800 yards the Mannlicher requires a trifle 
more deflection than the Lec-Mctford. 
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(4) The Martini-Henry required much more deflection at 200 
yards than the Lee-Metford but only a little more at the 
longer ranges. 

(5) The rule of thumb at 800 yards for the Metford by Gibbs 
'*give one minute deflection for each mile per hour of the 
wind" was practically correct. 

If to these particulars we add the deflection published by 
Major Whistler for the 8-inch converted rifle for 4000 and 2000 
yards, viz : 10.7 minutes and 2.72 minutes fora wind of 10 miles 
an hour, we have quite a reasonable number of experimental 
facts wherewith to compare theoretical results.* 

It will at once be admitted by all serious people that a theory 
which accounts for all the known facts is far more likely to be 
the true theory than one which flagrantly contradicts those known 
facts* 

The writer has been at pains to compare the known facts with 
all the published theories and finds that the explanation put 
forward by Professor A. (x. (ireenhill, F. R.S., in the text book 
of gunnery 1897 and also in the January 1900 number of the 
Journal of the U. S, Artillery, and ascribed by him to the late 
Captain F. Younghusband, R. N., is the only one which will bear 
comparison with facts, and the results it gives are so good that 
the probabilities in its favor are enormous. 

These results can be expressed by the formula : 



.V= ( /- ^^) \V^\nO 



where == inclination of wind to the line of fire, 

.V = deviation in feet, 

/Fn: wind speed in feet-seconds, 

R =: range in yards, 

V =z initial velocity. 

Using this formula and reducing the deviation in feet to min- 
utes deflection, the following table gives the results obtained in 
minutes of deflection for each mile per hour of the wind blowing 
directly across, when sin zjl i.o. 

For the 8-inch converted rifle the rCvSults are approximately 1 2 
and 3 minutes at 4000 yards and 2000 yards respectively. 

The writer therefore submits that no one should now challenge 
the correctness of Captain Younghusband' s theory without either 
contradicting or accoimting for the figures and facts here given. 

* The writer has results for heavy puns fired at Shoeburyness in his poBsesston, which 
bear out his arjj^ument. but the information is marked "confidential" unfortunately, and so 
cannot be published. 
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Range in yards. 



Metford by Gibbs. 
Martini -Henry. 
Lee-Metford. 
Mannlicher. 



200 


500 


600 


800 


900 


0.22 


0.48 


0.76 


0.97 


1.08 


0.48 


1.12 


1.32 


1.68 


1.87 


0.29 


0.81 


1.00 


1.38 


1.54 


0.28 


0.74 


0.98 


1.38 


1.57 



1000 

1. 18 
2.03 

1.74 

1.76 



The formula given above is, however, not adapted for use on 
the range or firing^ point, but can readily be transformed into 
the shape 

„ N y. U 



r X C 



sm 



where N' =z the hundreds of yards in the rangfe =: 



R 



100 



U •=! velocity of wind in miles per hour , 
C z=. ballistic co-efficient of the projectile, 
/* = 12 to 20, average 17, 
/3' = minutes deflection required. 

At first sight this working formula appears to be merely a rule 
of thumb and based on no particular theory, whereas it can be 
shown to be the .same as You nghu.s band's if for P we write 

1320 



where A'^ is- the mean value of Bashforth's co-efficient for the 
cubic law of resistance of the air over the range. 
For, writing" the e([uation of the time of flight as 

/ = /^ + ^/ ^ -f- /^ / 
we have 

a s zn time of flight in vacuo, 
h 5 ■=. delay in time of flight due to the air, 
where 

K 



2b 1= * . 
Cxio« 



Therefore 



/ — 



3>^ 
V 



= bs" 

_ 9 X K' X a; 
V;*x 2 X I o-' 

9X A'^X io*x A'' 
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and Younghusband's formula becomes ^ 

C 2X1 o'' 

or expressed in minutes of deflection 

r, U X A''*x ii.4<> 1.47 X 9X A'^ 

6'x A' 2 X 10' 

Ux N A\ 

— ^ X • 

Turning to the 'table j»ivins^ the values of A\ it will be seen 
that between the velocities 650 and 2300, A'^ varies from 65.5 to 

to 109.6 so that ^ - varies from 20 to 12, but the bulk of the 

A 

V 

useful values of P will be found to lie between 15 and 20 because 
the lower values of P are only useful for very light guns at short 
ranges where /9 is negligible or for heavy guns at very long 
ranges, where other errors swamp the error in P. 

For modern small bore rifles P may be taken as 15 without 
sensible error and for guns up to about 6-inch caliber as 17, and 
as 20 for very heavy high velocity gims. 

In any case, though, where great exactness is required as in 
target shooting it is as well to calculate the deflection exactly 
and make a direct reading chart on the lines of the attached 
wind-chart for the 0.303 rifle which the writer designed some 
while back for his own personal use. 

It should be noted that with guns having a time of flight of 
about 16 sec(mds or more the shot rises to a height of 1000 feet 
at least, in which region the velocity of the wind- is usually 
double the velocity close to the ground. 

Rey(md that height it is not safe to make any greater allowance, 
as the velocity increases then in a very variable fashion and may 
even remain constant or decrease, as has been shown by high 
flying kites. 

2. F.FFKCT OF THE AC'CKLER A'riN(; COMPONENT OF WIND. 

The efi*ect of wind on range is also susceptible of calculation, 
following the same theory and the results tally with the records 
of practice.* 

A following wind of /f'f.s. velocity acting on a projectile whose 
initial velocity is V f.s. and angle of elevation 9-' causes an altera- 

* AKiiJn thf only exact fii^nres the writer p<»ssosses are *' confitlentiil," 
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tion in that angle of ^ minutes, so that the angle of de- 

parture becomes ^ + - ^ minutes. The projectile then moves 

through the air with a velocity of (F— W) f.s. 

The air itself moves with a velocity W during the / seconds of 
flight, carrying the projectile bodily with it a distance of W x / 
feet. / 

To calculate the total effect we must subtract from 

3 
yards, the change in the range caused by the reduced velocity 

and add the change in the range caused by the increased angle. 

For a head wind the operation is precisely reversed. 

The calculation of these various quantities is rather lengthy 
and involves the following operations to be at all precise. 

For any range R yards, determine - , a, Ca, 2<p, ^, for the 

original initial velocity. 

W 
To <p add <p and call the result ^''. Then determine in in- 

pt 
verse order and with the reduced velocity, 2^'', Ca, a, - and fi- 
nally R'. 

Calculate / with reduced velocity over the range A" and then 

JV X f 
from subtract {R-^R') and the answer is the total effect 

3 

of the wind on the range of the shot. 

In practice, however, it is safe to take / as being unchanged 
and to take the effect of the change in angle from the column of 
the range table. TJien it is only necessary to determine 

and *^z" for the original velocity and keeping the same **^" 

but using the reduced velocity, work out another value of 

to suit it. 
C 

It is also exceedingly probable that even this slight amount of 

calculation could be avoided without introducing any ap|)recia- 

ble error by the use of Siacci's formula 

^R _ tan if 2 J r 
R ~ tan ,3 ^ V 

A curious point will be noticed after performing a few of these 
calculations. 

Up to about 2" of elevation the amount to be subtracted from 



250 PRACTICAL EFFECT OF WIND ON RIFLED PROJECTILES. 

W X i bears to it a large ratio, but as the elevation increases, 

the ratio diminishes rapidly and finally for long range the 
amount to be subtracted becomes negligible, so that for all 
practical purposes it is sufficient to say that the effect of wind on 
the range is the travel of the wind in the time of flight. 

It is, however, more than possible that this compensating effect 
at short ranges is the cause of the chaotic state of the minds of 
most professional gunners on the vsubject of wind especially when 
combined with ignorance of the rate of increase of the average 
velocity of wind with the height of the trajectory. 

Ordnance College, 
Woolwich, 

February 23, 1903. 



THE EFFECT OF ACCELERATING AND RETARDING 

WINDS UPON PROJECTILES. 

By Major G. N. WHISTLER, Artillkry Corps. 



In the first volume of the Journal of the United States Artillery, 
page 235, will be found an article upon^this subject. The pres- 
ent paper is merely a rearrangement of the original paper to 
make it conform to the change in nomenclature and notation 
now in use. I have also omitted certain portions of the argu- 
ment which, at the time, were necessary in order to demonstrate 
the truth of the theory that wind effects were proportional to 
wind velocities, which was, at the time, in dispute, but which has 
since been admitted. 

As will be seen by the formulae used, the method herein stated 
applies only to direct fire; the same principle may, however, be 
applied to curved or high angle fire. 

For a thorough comprehension of the subject it must be re- 
membered that Ingalls' method is based upon the flight of a pro- 
jectile ''through quiescent air of uniform density," and this air 
is assumed to be at rest as referred to the earth; therefore the 
loss of velocity due to the resistance of the atmosphere for a 
given range is the same whether the distance is measured upon 
the earth, or considered as a function of the ''quiescent air" 
through which the projectile passes in its flight. As the loss of 
velocity is a function of the resistance of the atmosphere, it is 
manifest that when the projectile is fired into a moving atmos- 
phere, the loss of velocity as determined by Ingalls' Tables for 
a given horizontal flight, refers to the horizontal distance trav- 
elled through air of uniform density, which will differ from that 
measured upon the earth. Thus if a shot is fired in a head wind, 
and the range obtained, measured upon the earth, is 3,000 yards, 
it will have travelled through more than 3,000 yards of air. If, 
during the flight, the air has moved to the rear 100 yards, the 
shot will have travelled through 3,100 yards of air, and the loss 
of velocity will be that due to a travel of 9, 100 feet of air, instead 
of 9,000 feet, as would be the case if fired in a calm. In order 
therefore, to apply Ingalls' formulae, we must determine the 
values ot V and /', as referred to the air, which differ from their 
values as referred to the earth. 

Vy the velocity at the muzzle, is measured by the number of 
feet in space which the projectile would pass through in one sec- 
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oncl of time, if it was to continue to move at the rate it was mov- 
ing when it left the muzzle. In order to apply Inj^alls' formulae 
to the case of movinj^ air, we must obtain a value V* = the num- 
ber of feet of air which the projectile would pass through in one 
second, under the same hypothesis. 

The projectile, in its flight, traces a curve in space which we 
call the trajectory. The anj;^/^ of departure (^ ) is the inclination 
of this curve at its origin. The projectile also traces a curve in 
the moving air, the inclination of this latter curve at its origin 
differs from that of the trajectory. We will denote this angle 
by (v.'). 

In order to apply Ingalls' formulae to the solution of this pro- 
blem we must be able to determine the value of V^ and ^' cor- 
responding to any particular values of V and ^, for a plus or 
minus accelerating wind effect of 6^ miles per hour. 

NOTATION USED. 

r=Initial velocity referred to space. 

^'=Initial velocity referred to the moving air, head wind. 

^"=Initial velocity referred to the moving air, rear wind. 

^=Angle of departure of the trajectory in space. 

^'=:Angle of departure of the trajectory traced in moving air, 
head wind. 

y"=:Angle of departure of the trajectory traced in moving 
air, rear wind. 

6/=yelocity of the wind in miles per hour. 

^'=22/15 6^ velocity of wind in feet per second. 

yV„=:Range in feet, in calm. 

A'^zrRange in feet, in head wind, measured on the earth. 

A^'zzRange in feet, in head wind, measured in the moving air. 

A'^=Range in feet, in rear wind, measured on the earth. 

A'"=:Range in feet, in rear wind, measured in the moving air. 

T'^izzTime of flight in head wind. 

T'jizzTime of flight in rear wind. 

//j=Ingalls' A referred to moving air head wind. 

//.^=Ingalls' A referred to moving air rear wind. 

/ifjZi: Ingalls' Z referred to moving air head wind. 

ZjjZ^Ingalls' Z referred to moving air rear wind. 

!r/z=:Ingalls' T' referred to moving air head wind. 

7'./=Ingalls' T' referred to moving air head wind. 

All reference to Ingalls' tables and formulae refer to Artillery 
Circular M. 

Now let us consider a shot fired in an accelerating wind of 
•\- if feet per second, (head wind;. .Vj is the range obtained 
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measured on the earth during T ^ seconds time of flij^^ht. While 
the projectile has been travelling through this horizontal dis- 
tance, the air has moved in the opposite direction through U* 7", 
feet. We therefore have, 

A^' =^i + U' 7;. (i). 

That is while the projectile has been traversing horizontally 
X ^ feet of space measured on the earth, it has passed horizon- 
tally through X^'\' U' T^ feet of air. 

In case of a shot fired in an accelerating wind of — U* feet per 
second (rear wind), we would obtain, 

X' =X^— U' 7;. • (1'). 

All of the elements of the trajectory are functions of initial 
velocity, angle of projection, and the force of gravity. If the 
air is moving horizontally, the direction of the action of gravity 
referred to the direction of the moving air is the same as if the 
dir was at rest. 

. If, therefore, we can determine the value of the initial velocity 
and angle of projection referred to this moving air, we can, by 
Ingalls' tables, determine all of the elements of the trajectory 
traced in the air. 

That is if we know V and f' also F" and ^", we can determine 
X* , X*\ and 7",, T^ and as U' is known, we can determine X^ and 
X ^ from Eq. (i) and (i') by solving for X ^ and X ^. 

HEAD WIND. 

It is manifest that the horizontal component of the initial velocity 
referred to the earth = Fcos ^ and the vertical ^component -zz. V 
sin ip. 

The horizontal component of the initial velocity referred to the 
jnoving air will be V* cos ^' and the vertical component =. V' sin if'. 

The velocity of the moving air referred to the earth is -|- 6^' 
feet per second. 
Therefore, 

V cos if' = Fcos if + U\ (2). 

As the air is assumed to have only a horizontal motion, the 
vertical component of the initial velocity is the same, whether re- 
ferred to earth or air. 
Therefore, 

V* sin /= Fsin if, (3). 

Dividing (2) by (3) we have, 
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^Ot <f' = \^ (4). 

KSin <p 
and from (3J we obtain, 

y = '"^'' !■ (5)- 

sin if' 

From Jit/. (4) and (5) we readily obtain the values of F' and f' 
when ^^and ^ are known. 

We now determine the value of ^ , from the followin^j: 

^ sin2/^ 

It is manifest that, as ip' refers to the trajectory in air 
this value of ^ also refers to the same trajectory. 

With K' and this value of A ^ we enter Table II and determine 
the values of X ^ and T\ . 
We then have, 

X':=zCZ^ (7). 

/", = C T\ see/. (8). 

As we now have the value of X' and T^ we can substitute these 
values in /iV/. (i) and solving for .V, we have, 

.V, = A" - U' 7-, (9). 

or. 

A-, = .V'-if« d/r. (9'). 

KKAR WIND. 

By a simifar process of reasonin|^ we obtain for a rear wind the 
following formulae: 

(2"). 

(3")-. 
(4")- 



(5")- 



(6"). 

(7")- 
/■, = C T\ sec ,f" (8"). 

A', = A'" + U' r, or = JT" + -UU T. (9"). 



V" 


cos' 


9" 


= COS if — 


- U' 


V" 


sin 


<r'' 


= Fsin if 




cot 


f" 


= 


Tcos if — 
Fsin 


9 




V 


// 


_ Fsin if 
"sin if" 






A , 


\ — 


sin 2 if" 
C 








X" = cz.. 
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DISCUSSION OF THE FORMUL-i:. 

From Eq, (4) \vc obtain, 

//' //' 

cot ip' — cot yj =1 or J cot if -=. - 

Fsin f Ksiii tp 

From Rq. (4") we obtain, 

cot iD — cottr" = . or J cot c = 

K Sin f Ksin <p 

From which it is manifest that for the same initial velocity and 
angle of projection, the variation of cot f is the same for cither 
a head or rear wind. 
We may therefore write; 

J cot ^ = . (10). 

15 ^^sintr 

We may write Kqs, (4) and (4") in the following form, 

F' cos^p' _ Kcos^ •\- ir 

F' sin if' Ksin ^ ^'*^* 

F" cos ^" __ Kcos if — C/' . ,. 

T" sin if" "" Ksin ^ ^^ ^' 

But, Ksin ^ = K' sin f' = K" sin f", we therefore have: 

K' cos / = Fcos if + W 
and, 

K" cos if" = FCOS if — W 

Dividing through by cos if we have, 

K' cos ^' ^ cos ^ , ^^' 

cos if cos ^ cos if 

and, 

K" cos /' _ Tcos if _ U' 

cos if COS y'' cos f 

For all conditions which can occur in Direct Fire ' ^ - or . - ^ . 

COS tf cos if 

do not sensibly differ from unity. 
We may therefore write, 

cos y 
and 

J K=: V— F"= ^- -. 

cos if 
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From which it is manifest that for the same angle of projec- 
tion and wind velocity the variation of ^ is sensibly the same for 
either a head or rear wind, and we may therefore write: 

J K= ('0- 

15 cos (p 

Formult'c (10) and (i i) are very valuable for the purpose of 
simplifying the work of computation. Formula (ii)is not ab- 
solutely exact, but it is sufficiently exact for all cases of Direct 
Fire. 

FORMUI..K FOR C'HKCKIN(; WORK. 

From AV/. (4) and (4") by the process used in obtaining ( 10) we 
readily obtain the following. 

cot <f' -|- cot /' =: 2 cot if ('2). 

By the process used in obtaining (11) we have, 

y + V^ =2 V (13). 

PRACTICAL FORMUL.K. 

In computing range tables we have given the gun and projec- 
tile to be used and the value of K. F^rom this data we compute 
the values of C and tp for the various ranges. We then re(iuire 
the value of J .V for a head or rear wind effect, usually for a ve- 
locity of one mile per hour. U' z=z \\ f.s. 

This is computed by the following method and by the use of 
the following formuhe. 
To compute J Kand J cot if we have, 

J cot if = , ". (A). 

15 K sin if 

J Kz= " (B). 

15 cos if 

To compute if' and if" we have, 

cot if' = cot if — J cot if (C). 

cot if" Z=. cot if -{- J cot if (I)). 

To compute /'' and K", we have, 

r' z= r+ J /' (E). 

/'" -=. V — A V (F). 

We then use Ingalls' tal)lcs with the following formulae. 



RETARDING WINDS UPON PROJECTILES. 



257 



^. 


— 


sin 


2 


9' 


C 




^. 




sin 


2 





X"=, cz 



(H). 



(I). 



(K). 



T^—C T\ sec ^' 
T^= C T\ sec ^" 

Zj is obtained by entering Table II. with V* and A ^ as argu- 
ments. 

Zj is obtained by entering Table II. with r"^nd A , as argu- 
ments. 

Having thus obtained the values of X\ X*\ 7", and 7", we then 
use the following formulae. For a wind of one mile per hour: 



jr ' = A"' 



J2 7- 



J A'. = A". — A' 



J jr. = ;^f , - jr. 



J A" = 



_ J A-, H- J jr. 



(L). 



(M). 



}(N). 



It is this mean value of J A' which is directly proportional to 
the wind velocity and which is to be used in all B. C. Tables. 
See Discussion, Vol. I, Artillery Journal ^ page 235. 



CALCULUS DEMONSTRATION. 



The fundamental equations (3) and (4) upon which this method 
is based may be deduced as follows. 




Let B A CzzLiphii the angle of departure of a shot fired in a 

Journal i8. 
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wind', referred to the earth. Assume that the velocity remains 
constant during the interval of time ///. Let A B be the space 
that iwould have been traversed by the shot had it continued to 
move as it was moving when it left the muzzle of the i^un, for 
the tUme di. Then will A B =z t/s, in which s refers to the tra- 
jectory in space. 

Now, while the projectile, under this hypothesis, has been 
movilij^ from A to /?, assume that the air has moved from A to Z>, 
that is, the particle of air which was at, A when the projectile 
started, would have reached D when the shot reached B, had the 
velocity of the shot remained constant. (The word velocity as 
used here includes direction). As the air is movinj( U' feet per 
second, A D zzl W di. Then D B is the path which the projec- 
tile would have traced through the air in the time ///, had it con- 
tinued to move as it was moving when it left the muzzle; conse- 
quently D B = //y in which s! refers to the curve traced through 
the n^ovingair. The angle B D A z=i *f* , that is theinclinationof 
this latter curve at its origin, and B A C=.ff, the inclination of 
the trajectory. 
In the triangle A B D we have, 

A B: AD: : sin A VB: sin A BI) 

or f/s : {/' <// : : sin <p' : sin (y — f') 

, ds sin {ff-if') 



or U' =z 



/// sin if' 



Hut - z:2 Kand sin (y-y' ) = sin if cos / — cos ^ sin y' 

dt 

Substituting we have, 

U' = KCsin if cot / — cos ^ ) 

f ' Kcos vr + ^/' , V 

or cot if'= . \ ^- (3). 

Fsin if 
From the triangles /i J) Cand B A T we have, • 

B D sin if* -=. A B sin if 



or 



div'iding by ///, 



/// sin if' = ds sin if 



ds' . , ds 

sin if' z=z sin tf 

dt dt 



But '^'' = y and '^^ = V 
dt dt 
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Therefore we have, 



or 



K' sin if' -zzL V sin ^p 
f Fsin if 



y = 



sin ^' 



f4). 



REPORT ON THE WADSWORTH SYSTEM OF 

FIRE DIRECTION. 

Hy Cai't.mn WILMOT E. ELLIS, AKTiiiKkY Cokis. 



In accordance with instructions from the War Department, 
the system of Fire Direction proposed by Major Whistler was 
tested at Fort Armistead, Baltimore Harbor. It was entirely 
impracticable to test Fire Control with the means at hand. 

The battery consisted of four guns mounted on disappearing 
carriages. The gun on the left .flank of the battery was the di- 
recting gun. The B.C. station was on the right flank, in one of 
those emergency stations usually designated as a **Crow's Nest". 
The Rafiferty D.P. F*. was used for observing, and the Phillips' 
plotting board was employed to relocate the data for the direct- 
ing gun. The B.C. station was connected with the guns bytele- 
phone only. 

While I was not able to test the system in the thorough man- 
ner that I had desired, owing to the lack of proper apparatus 
and the short time available, yet my experience in these trials, 
and in certain experiments under Case II., combined with a care- 
ful theoretical study of the problem have le4 iwe to certain con- 
clusions which are submitted herewith. 

My first criticism of the Wadsworth method relates to the ap- 
parent insistence upon continuing observations until four points 
are located in a straii^ht line. (First paragraph page lo). It is 
true that the pamphlet provides for making predictions based 
upon two observations, and Major Whistler in his comments 
upon Captains Haan's report calls attention to this fact. Two 
observations however will not determine whether the target is 
moving in a straight line or on a curved course. It would seem 
that at least three observations are necessary to determine the 
track of the vessel, and that the predicted point as well as the 
set-back point should be set off on the indicated course and not 
on a straight line. 

Before discussing in detail the accuracy of the Wadsworth 
system, it will be necessary to determine as nearly as possible 
the minimum time elapsing between the epoch of last observa- 
tion, and the instant of firing. I shall call this the ' 'prediction 
interval." 

This interval comprises seven operations, necessarily succes- 
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sive. Based upon my own judgment and experience, I have 
assijjfned to each operation what I consider to be a rational mini- 
mum time. 

NATURE OF OPERATION. 

No. of operation. Probable time in seconds. 

1. Reading insti ument for last observation of D.P.F. and 
locating corresjxmding point on plotting board. H 

2. Locating predicte*! point on the plotting board and 
determining its range and azimuth, 12 

3. Applying all corrections in range and azimuth for the 
predicted point, for the directing gun. 15 

4. Transmitting range and azimuth data to all guns. 10 

5. Applying the difference chart at the gun and deter- 
mining correct azimuth. 20 

6. Laying the gun for prescribed aeimuth. 10 

7. Time required to report ''Cfun laid" to B. C. before 

guns are fired. 5 

Total time elapsed "80 sees. 

The most probable form of attack will be either the *'nin-by" 
or a bombardment. Let us assume the most general case of an 
unlimited sea-way, and for simplicity of illustration, let us take 
the case of one battleship attacking one battery. In the "run- 
by", the target at long ranges would probably pursue something 
of an S shaped course, and in a bombardment, a series of loops. 

I have been informed by competent naval authority that the 
tactical diameter of a battleship of the Kearsarge class, moving 
at the rate of lo miles per hour is about 350 yards. By backing 
with the inner screw, this diameter could be materially reduced, 
but the use of the screw for backing in maneuvers, Is, except in 
cases of emergency, generally prohibited. 

Now on the * 'straight line" theory of prediction, the crucial 
test of the Wadsworth method will occur when the target starts 
to turn on its tactical circumference immediately after the last 
observation is taken. The probability that a ves.sel, hitherto 
pursuing a straight course, will chauj^e to a curved one at the 
instant the last observation is taken is exceedingly small; yet 
the same condition obtains if the target is moving (m a curve 
during the observation period, and its position is predicted on 
the straight line idea. 

In the following discussion and illustrations, I have taken a 
mean caliber (the 10-inch B. L.R.) with the standard M.V. for 
smokeless powder, 2250 f.s., and have assumed that 6500 yards 
is a fair mean range for * 'calculated fire." 

If the target, with reference to the P. F. station, is moving a])- 
proximately on the XII- VI line in either direction and (m a curved 
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course, fire will in general have to be withheld for the vessel will 
not in all probability come back to the predicted azimuth within 
reasonable time limits. 

Figure i illustrates the case of a target moving on the III-IX 
line wkh reference to the P. F. station. 




The circumference whose center is O represents the course of 
a battleship turning on its minimum tactical diameter at the 
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rate of 10 miles per hour. Ap is the line of prediction. If the 
set-back point is determined beyond A', the target will not come 
to the predicted azimuth, j" is the position of the target at the 
end of 56 seconds. AK represents a time interval of 35. 5 seconds. 
In other words, for the case under discussion, the ' 'prediction 
interval** would have to be reduced to 35.5 seconds, which is 
believed to be impracticable. If fire were delivered when the 
ship reaches /' the range error would be about 230 yards. 

s is the hypothetical position of the target at the end of 80 
seconds, ps being the set-back. It is evident from the figure 
that if the ship maneuvered on any diameter less than that of 
the circle A^ f ^ it would not come to the predicted azimuth. 
This diameter is 740 yards; /', if fire were delivered, represents 
the position of the target when the projectile arrives at / and 
the corresponding range error would be about 460 yards. 




Fig. 2. 



Figure 2 is intended to illustrate the state of affairs that may 
obtain when the target is '^quartering" or moving on the 4:30- 
10:30 line. In this case the maximum tactical diameter is 1760 
yards. The time required for the target to reach the azimuth 
of the set-back point would be 2 minutes and 27 seconds, and 
the range error would be 385 yards. As before, O is the center 
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of the minimum tactical circumference. AK corresponds to an 
interval of 15.5 seconds, a manifestly impracticable ''prediction 
interval.'** 

I think that the corrections as indicated in Plnte VI. of the 
report are unduly refined. In my opinion range data should be 
correct to the nearest multiple of ten. If all corrections were 
made on the ten system, the resulting simplicity in calculation 
would be so obvious as not to require comment. Operation 3 of 
the prediction interval could be correspondingly reduced. 

This would not result in sacrificing accuracy. The maximum 
possible error in each approximation would be five yards. For 
corrections due to four separate causes affecting the range, the 
maximum total error would be 20 yards, and this maximum 
error could occur only in that rare case, when each ap^roxima*- 
tion involves a maximum error and all of the approximations 
are of the same sign. 

As the smallest reading on the gun commander's scale is 20 
yards, there seems to be no good reason why super-theoretical 
accuracy should not be sacrificed for the purpose of simplifying 
calculations. Furthermore, 20 yards is undoubtedly well within 
the mean longitudinal error of our coast guns at mean ranges. 
(It may be remarked, parenthentically that our service B. C. 
tables might be remodeled on the same basis; i.e. cutting out 
the tenth of units and integers not multiples of ten). 

I would suggest an improvement in the auxiliary scale of Plate * 
II. We found in our trials that some confusion resulted, due to 
the fact that the multiplying scale did not correspond to the 
fiducial edge. I use a ruler by the means of which the measur- 
ing scale and the multiplying scale are both laid off on the 
fiducial edge. One edge of the ruler is used for targets coming 
in the harbor and the other for targets going out. For drill 
purposes, probably both edges of the ruler will be required. 
Under service conditions only the ''in" edge will be required. 
It is suggested that the space beyond the divisions on the me- 
dian longitudinal line be painted red for the "in" edge and 

(Fig. 3)- 
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* It will be observed that in the above discussion, the tactical circumference is tantc^ent 
to the line of prediction at the point correspondinf? to the last observation, and that the 
distance as measured along the arc and the distance along the line of prediction for twenty 
seconds elapsing between observations are sensibly the same. This was assumed because 
the resulting geometrical construction was simpler and sufficiently accurate. It is appa- 
rent that in the general case, this assumption is perfectly fair to the Wadsworth method as 
the line of prediction is thrown in nearer to the tactical circumference. 
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white for the **out'* ed^e. 

C.ENKRAL REMARKS. 

Case'oIII. requires a higher decree of technieal profieieney 
than Case II. In the first place, the work involinij observations 
and corrections of range data at the B.C. station are about the 
same for the two cases, and furthermore the plotting board must 
be employed under III. 

As I employ Case II.. using the I). P. F. , no plotting board is 

necessary. Captain L. S. Lyon in his article in the Journal of 
the Military Service Institution, November, 1902, states that 
during the manuevers last summer, a 10-inch battery at Fort 
Adams delivered fire at the rate of one salvo per minute, this 
without the use of the plotting board. 

As far as the personnel at the gun is concerned, Case III. re- 
quires that one man should be able to use the difference chart 
accurately and quickly, and that another man should be able to 
lay the gun in azimuth accurately and quickly. As against this, 
under II., one man is required to sight the gun on the target, 
using the telescopic sight. 

Fire can be delivered more rapidly under Case II. than under 
Case III. Operations 5, 6 and 7 of the prediction interval, (^^ 
seconds) may be saved. Major Whistler's idea that fire should 
be delivered deliberately, beginning with a four minute interval 
at a long range, is believed to be untenable. 

The probability is that under Case III. salvo fire will be more 
inaccurate. If any mistake is made in operati(ms 1-4 (inclusive) 
of the "prediction interval", the fire of the whole battery would 
be wasted. If any error is made in operations 5 and 6, the fire 
of the individual gun will be wasted. Furthermore there is no 
way of checking these errors at the guns, as no direct sight is 
taken. 

The probability of making errors in scale readings is much 
larger than is generally sujiposed. I find from my notes on the 
subject that in my examination of candidates for gunners last 
winter about 25^ of the azimuth readings were wrong. 

Major Whistler in his comments on Captain Haan's article 
seems to imply that the Wadsworth system is entirely indepen- 
dent of the time element and that the etriciencv of Case II. is 
dependent upon the synchronism of time pieces. This is not 
necessarily so. As I employ Case II. the range of the target is 
determined at intervals of 30 seconds, and the gunner exerci.scs 
a discretion as far as deflecti(m is concerned, analogous to that 
exercised b}- the B.C. for range under Case III. 

It would be a very interesting experiment to determine thp 
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comparative merits of the two systems by actual practice using a 
target moving in a sinuous course. Unfortunately however this 
is out of the question, as a towed target for manifest reasons can- 
not be made to pursue such a course. 

I would recommend that a board composed of officers who have 
had experience under Case II. be instituted with a view of formu- 
lating a definite and detailed type system employing that Case, 
and that a similar board be instituted to formulate a system un- 
der Case III. Both systems, when approved, should be prescribed 
for use at all fortifications. Certain small variations from the 
standard in order to adapt the systems to the peculiarities of the 
local water approaches could be authorized by the artillery dis- 
trict commander. 



EARTH OR ARMOR PROTECTION FOR SEACOAST 

FORTIFICATIONS. 

W. STAVENHAGEN. 
Translated fkom thk (Lehman* uy Caitain GEORGE HLAKKLY, Artillery C(>ri»s. 



Both from a tactical and technical point of view, steam, ar- 
mor, and electricity have revolutionized naval warfare. These 
changes have brought with them an enlargement of naval prob- 
lems both in war and in peace, yet the fundamental character of 
naval warfare remains essentially the same, for there is still the 
dependence on wind and weather, on the uncertain element of 
the sea, on a seaworthy crew, and a capable captain. 

So it is with seacoast fortifications. The principles that govern 
their design and employment have changed in form alone, and 
on the whole less than is the case with interior land works. The 
same general rules for the location, arrangement, and use of 
seacoast fortifications hold to-day that were true at a time when 
armored steamships, rifled guns, armor-piercing shell, and tor- 
pedo boats were unknown. The chief purpose of these works is 
still to develop quickly a superior force in a combat with a fleet. 
Thejr strength has still to be proportioned to resist a powerful 
sea and land attack, although the means now at hand of bring- 
ing a heavy concentrated fire against their decisive points have 
made masonry an inadequate protection, and require armor for 
guns especially important or especially threatened. Coast forti- 
fications just as interior land works are to be looked upon as the 
firm definite element in war, in contradistinction to the changing 
moving fleet, ever depending upon accident, and whose results 
are far less capable of prediction. To be sure the best defense 
of a coast lies in the possession of a superior attacking fleet, and 
hence this remains the most important factor. But an ever suc- 
cessful fleet is as little to be counted on as an ever successful 
army. Reliable coast fortifications are therefore an important 
element in coast defense, though not the most important, and 
this is especially true for states that are weak at sea, or exposed 
to a strong coalition. But this weighty factor, without which a 
coast is never completely defended, cannot be neglected even by 
a power so strong in its fleet as England, as is sufficiently shown 
by the feverish work now in progress on the south and east of 
the Atlantic's greatest island. It may be said with truth that 

• Reprinted with permission from Marine Rundschau^ February, 1903, 
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the increased dependence of fleets upon coast fortifications as 
points of support has greatly enhanced the importance of such 
works. 

These con.side rat ions sufficiently justify a closer study of the 
most suitable design for coast fortifications, and in this paper 
especial attention will be given to the important questicm as to 
whether armor or earth is the best protection. 

At first sight the question seems purely a technical one, yet 
indeed it is clo.sely related to all branches of war by sea and land 
as well as to finance, so that from the first we must examine the 
question from a tactical and artillery point of view, and technics, 
which to-day seem capable of all, must be subordinated to these 
ecmsiderations. The armor manufacturer is not the master here 
but the soldier and the minister of finance. This is not infre- 
quently forgotten. The technical (jualities of the means of at- 
tack and their tactical use naturally influence above all other 
considerations the nature and form of seacoast fortifications, 
both as regards their artillery and their engineering features. 

Men-of-war are built primarily for fighting one another, that 
is, for a battle at sea and not for an attack against coast fortifi- 
cations. To utilize to the utmost the artillery and speed of the 
ship is the principal point, and this determines the construction, 
the armament, the armor, and the methods of fighting. • 

The strongest type, the battleship, in ccmtradistinction to 
fortifications still lacks special mortar and howitzer fire. It is 
provided with flat trajectory guns only (io° to 15° elevation). 
Of these a few, (2 to 6), are heavy cannon from 24-cm. to 30.5 
cm. (9.5 inches to 12 inches), for the older guns as large as 40 
cm. (16 inches). It has about four times as many medium cali- 
ber guns, (10.5 to 17 cm., 4 inches to 7 inches), and twenty to 
thirty light rapid loading and machine guns. The ammunition 
supply, consisting of armor-piercing shell, fuzed shell and shrap- 
nel is small in comparison to the supply usually maintained by 
coast fortifications. A ship will carry 100 rounds for the heaviest 
guns and 200 for the medium guns against four times as much 
provided for the coast guns. The unprotected portion of the 
ship — especially the unarmored portions of the sides — and the 
numerous frail parts of the superstructure are particularly ex- 
posed to direct fire, and this includes the portion of the ship where 
most of the crew are lodged. The vitals of the ship as an at- 
tacking machine are the water-line w^hich secures the buoyancy, 
the ammunition magazines which preserve the fighting power, 
the boilers, engines, the screw vShaft, and rudder, which make 
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the ship capable of being moved and directed. These parts are 
protected against fire by an armored belt as much as 4 m. (13 
feet) high and to-day, according to the material, from 18 to 25 
cm. thick amidships (7 inches to 10 inches), if Krupp armor ; if 
older armor as much as 40 cm. (16 inches). Recent ships have 
a thinner armored citadel about the middle to protect the me- 
dium artillery. The belt frequently docs not reach more than 
^ of the length of the ship, and is tjien closed by cross bulk- 
heads.* 

The armored deck is a flat arch, 5 to 10 cm. (2 inches to 4 inches) 
along the center and sloping to the sides of the ship with an in- 
creased thickness. This deck can only be reached by indirect 
fire. The turrets of the upper deck are either open, or closed 
against fragments. They vary from a thickness e(|ual to that 
of the belt, as when used to protect the heavy guns or form a 
conning tower, to a thickness of 10 to 15 cm. (4 inches to 6 inches), 
when protecting medium and lighter guns. These turrets, as a 
rule, protect the carriage and not the guns, and are connected 
with the lower part of the ship by steel cylinders, which are not 
proof against armor-piercing shell. t 

The guns are thus exposed to the danger of either being 
silenced or cut off from their ammunition supply. A single 
tiiortar shot striking, even at long range, might put a ship in 
the greatest peril by blowing up a magazine or boiler, and di- 
rect fire might reduce the cre\v so much as to put the ship out of 
action, as in the engagement with the Huascar in 1879. To 
cripple a ship it is not necessary therefore to penetrate the 
thickest armor like the belt. But the progress of artillery is 
such that even the thick armor of the belt is no absolute pro- 
tection, though partitions and a cellular construction may limit 
the damage and preserve buoyancy and mobility. Krupp's 30.5 
cm, (12-inch) seacoast cannon, length 40 caliber, penetrates all 
armor at practicable ranges : and so does the Vickers' lyddite 
shell, when furnished with the Johnson cap. The amount of 
armor that can be provided for a battery entrusted to the watery 
element is limited, and it must be remembered that the latest 

* The armored portion of the ship was vrreater fornierlv than now. for the j)ower of mod- 
ern Kuns has required a tlnckeninK of the armor, and hence its liiniiation t<» protectinv the 
Xuns and the vitals. Nickel steel has recently increasetl this pn»tection Hut the crew has 
become more exposed bv this chanvfe. The questum of cost and weivrht make it pr»>balOe 
that improvement in armor will result in reducinj^ the thickness rather than in in'Meas'iitr 
the area covered Yet the recent advances in projectiles make a reduction in thickness 
problematical, and may indeed lead to a demand ft)r more armor, which c<iulil only be inei 
by increasinj^ the displacement. 

t The author has over!<Hiked here tlic armi>r of the latest battleships Wittelsbacli and \l 
class. — Remark t^i tlie (ierman edilcu. 
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improvements are not adopted immediately in all nations, and 
all men-ot-war are not of the latest type. In a discussion there- 
fore we must assume an averag^e type. 

Cruisers are still less fitted than battleships to cope with sea- 
coast fortifications, on account of their weaker artillery and in- 
ferior protection ; at best they can but support the battleships ; 
their streng^th lies in their maneuvering qualities. 

So ships of war must seek security for their vital parts by con- 
stant movement, and this circumstance increases the difficulty 
of their fighting successfully with the stable land works. 

This movement of the ships affects the firing. On account of 
the motion, as well as on account of the difficulty of fire control 
and the small ammunition supply, a carefully conducted fire of 
precision lasting for days, as in formal land attacks, is out of 
the question ; the forts on the contrary will mass their fire 
quickly against the ships, which offer for a few hours large mov- 
ing targets at close range. 

The fire of the ships can hardly be very effective against the 
difficult targets offered by the coast fortificaticms,* hardly visi- 
ble, scattered, and well covered, with other advantages which I 
will speak of later.! 

Only by the expenditure of a very great amount of ammuni- 
tion will quantity be able to make up for inaccuracy, as was the 
case for example at Lissa in 1866. This will seldom be prac- 
ticable.! 

♦ The difficulty of observing; the fall of projectiles u^^ainst scarcely visible batteries has 
recently been shown at Santiav^o tie Cnbu. where the pt)orlv equipped works, with ten old 
bronr^e muzzle loaders, two y cm. and tour 16 cm. (vs-Jnch ami 6.3-inch), were not silenced at 
any time by the American fleet with a .su^wriority ot )>funs, and which on June f> alone fired 
against them 8000 shot. 

t in 1813 I>anzi}<-Weichselmunde was defended by the Frencli. An Knjiflish-Kussian lio- 
tilla delivered Ssoo sh(»t between 10 o'clock in the mornin>; and three o'clock in the after- 
noon. killin}i( ifi, and wounding a "f the canntineers. On the other hand two yawls were 
destroyed, and five hundred of the crew were killed or woun<led The two fri>{ates were bad- 
ly damai^ed, and the llotilla never reappeared. In 1814 the very ships that had won Aboukir 
and Trafalj^ar and burnt the Danish fleet at Copenha>;en, had to ii^ive way not only to coast 
artillery but even to field artillerv. In irf^e Kori St. John de Ulna was bombarded by the 
Fronch under the Prince de Joinvdle with lour frij^ates <»f so to 60 cannon antl two bomb- 
ketches. In spite of an exi^enditure of 'xxx) shot and soo bombs, the casemates of the 19 )<uns 
of the defense were foun<I uninjured after the surrender. How often in older times were 
the slopes of Dunkirk and the citadel and tower at the entrance of the harbor of Havre 
dan>jerous to Kn^lish ships. To-day it is not different ; armor on the one side is set off by 
armor on the other, an advantage of the uttxicker is constantly met by an advantage for the 
delender. All these examples prove one thin>r -the essence of tlie matter remains as it was. 

t That a coast fortification left to itself may fuuilly be captured by a fleet that goes about 
it properly, is for me as little a nmiter <»t questit)n, as that everv land fortification must fi- 
nally yield to a superior enemv. The point is. that a delay is occasioned, which will usual- 
ly be <>i such an extent that by it ahuie the works will have accomplished their purpose. 
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Ships of war, and especially thinly armored ones, must there- 
fore avoid coming within range of, or engaging with, coast 
fortifications moderately well armed and constructed. Only as 
a means to an end is a combat with them permivssible, never as 
an end in itself An attack by sea is demanded only when the 
special object in hand can not be attained otherwise. This might 
arise, for example, when the enemy's fleet after a defeat takes 
refuge behind coast works to escape loss at sea, and to prepare 
to renew ^he struggle, or when it seeks the protection and sup- 
port of the works on account of an inferiority at sea. In such 
an event the enemy must be sought out in his covert, and the 
attacking ships must of course expose themnelves to the fire of 
the works and return it. Similar occasions will sometimes arise 
when a strait or channel is to be forced, or a landing secured, 
or important naval and harbor preparations and stores are to be 
captured or destroyed. Of course these last objects may be se- 
cured in other ways, as by steaming past at high speed, after 
removing or destroying any obstructions, or by seizing the works 
by surprise by a successful landing, or by destroying establish- 
ments or burning cities by bombardment at long range, without 
engaging the forts. 

But even in the last case, it will usually be more a question of 
silencing the batteries that oppose the operations, than of a 
regular bombardment and destruction of ramparts, armor, and 
casemates. For this end the ships will choose as their tactics 
bombardment while in motion* in spite of the fact that this in- 
creases the inaccuracy, which is already considerable on account 
of the unstable platforms of the guns. At the same time the 
target presented to the defense is more difficult to hit, especial- 
ly with coast mortars, which are very dangerous to a fleet lying 
at anchor. The individual ships, presenting their broadsides, 
will gradually approach the works, while constantly changing 
their range and course, and passing rapidly the zone most ex- 
posed to vertical fire, 7 to 4 km. (7700 to 4400 yards). At points 
considered particularly favorable, buoys will be thrown over, in 
order to find quickly again the range once determined. The 
real battle will take place between 4 and i km. (4400 to iioo 
yards), to which inferior limit the ships must go in order to 
destroy armor. This will indeed be perilous, in view of the in- 
creasing penetration of the coast guns as the ships drew near, as 
well as the effect of the shrapnel on the badly protected crew, 
and the effect of the fire on the superstructure. Such a close 
range therefore will not be risked except in case of necessity ; 
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as a nilc the decision of the combat must occur at ranges from 
2 'to 3 km. r22oo to 3300 yards). 

Against an attack of the kind we have here outlined, in what 
position does the coast fortification find itself, and to oppose such 
an attack what provision must be made, especially as concerns 
the choice of earth work or armor as a cover? 

A cover that does not lessen one's own fire is the only kind 
that tends to diminish that of the enemy. How does the ques- 
tion stand then, with reference to this re(|uirement of fire action, 
which is always of first importance ? As we have seen, the tar- 
gets suddenly appear and move rapidly, but they are large, and 
readily seen, and tolerably well protected, though only the most 
vulnerable parts are covered by armor. Their defeat is therefore 
to be secured only by a large number of effective hits, especially 
as the ships carry a considerable number of guns, and can change 
their range and course in the. greatest variety of ways, and with- 
draw quickly from the engagement. 

Of first importance therefore is selection of the kind and cali- 
ber of gun adopted to insure accuracy and effect. The shell and 
shrapnel must be effective against the unaimored part of the 
ship, and the personnel on the deck : the armor-piercing shell 
must penetrate the belt, the turrets, redoubts, and deck. 

Hence flat trajectory guns are necessary, supported by vertical 
fire cannon. The heaviest calibers seemed called for in order 
to have a shell with a large bursting charge, and to secure pene- 
tration at great ranges fi2 km., 13,000 yards), at which ranges an 
effort may be made to hold the ships, or the ships themselves 
may at such ranges open the fire to harass the forts. Yet these 
heavy guns have the disadvantage of a relatively slow rate of fire, 
of a more difficult service, and greater cost. Now a ship is sel- 
dom put out of action by the penetration of its armor, especially 
at long ranges, and the end in view is generally better accom- 
plished by a greater number of shell of medium size cannon, so 
that for about the same reasons as with ship artillery, the main 
body of the flat trajectory guns should be rapid fire pieces of 
from 15 to 21 cm. (6 inches to 8.5 inches), seldom 24 cm. (9.5 
inches), which penetrate the thinner armor, and permit a re- 
duction in the cost of one's own armor. 

Only for some special ])urposes will a few 28 to 30.5. cm. (11- 
inch and 12-inch) guns be necessary.* C)n the other hand mor- 

* The ^o.s fill, /^ij iticli) Rruppccast cannon. Icnirth \n (-alibcr, otj a center pivot carria{;;e, 
penetrates vi cm. and 4^.- cm rospeoiive'v "t nvkel sit el with hanlenet.! face at 1000 meters 
vviili lis ^^o ami 41-, k>4, atin'U piniiv.^ pt (Meit.lt-s <»!" i-^.^v) meter-tons muzzle velocity 
(mn/zle velocities ij'. and S2(-> rnc-teis respcch vel vi at .mxx* m. these projectiles under the 
same ctm.litions penetiate \i< and 17 cm. rcspecu vely ; at ;joo<) meters, 43 and 44.5 cm. They 
liave thus more energy man iciiuin-d. 
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tars and howitzers respectively should not fall below 28 and 21 
cm. caliber (11 inches and 8.3 inches).* This is necessary to 
insure penetration of the armored deck, and to hold the fleet at 
a distance and prevent bombardment, for beyond 4 km. (4400 
yards) the effect of vertical fire is a good deal more than direct 
fire, and the accuracy and time of flight is not very different, for 
at long ranges the trajectory of the guns is no longer very flat. 
The ships too on account of the long range will have to move 
slowly or come to anchor, and hence they are more easily follow- 
ed by the mortars. Then too one of the very objects of the 
coast artillery is to prevent the ships anchoring and to compel 
them to move. Finally the vertical fire which ships presumably 
will carry in the future will have to be met by vertical fire. The 
coast morta^, which in past years has been recommended by 
Gribeauval, Gassendi, Larosiere, D'Arcjon, takes a very impor- 
tant place to-day. t 

Last of all a large number of light and medium rapid-fire cali- 
bers, 7.5 cm. to 15 cm. (3-inch to 6-inch), are necessary to pre- 
vent landings or a forcing of the harbor, and to keep off recon- 
noitering torpedo boats, as well as to destroy the superstructure, 
iinarmored parts, and the personnel, and t6 start fires. In spite 
of the movement of the ships, the probability of the guns of the 
'fortifications hitting is good, for they are numerous, abundantly 
furnished with ammunition, laid scientifically, and the fire is 
carefully directed. Moreover their targets are large, easily ob- 
served from their first appearance, and their range can be esti- 
mated. J 

• The 28 cm. (ii-inch) howitzer, 12-caliber. center pivot carriaj^e, made by the Krupp firm, 
can penetrate 9.7 cm. and ia.7 cm. respectively of a hardened steel armored deck with an 
anfcle of elevation of 43^ and anj^Ie of fall of sa". the projectiles wei^hinK respectively ais kj? 
and 845 kjf.; with an an^le of elevation of CkA and an anifle of fall of 67" the same prtjjectiles 
penetrate respectively 13.3 and 17.1 cm. The ranges are the maximum fi^ifhtinK ranges. 

t The Americans for their 31 entirely modern coast fortresses have, for example, only 
3S6 heavy cannon (8-inch, 10- inch, and T3-inch),as against 544 mortars, and 1294 rapid-fire 
pieces from 6.2 to 15.2 cm. (2.5-inch to 6.7-inch). 

X At 4000 m. (4400 yards) to inclu le aJl shots, with 100 per cent distribution, a rectangle of 
5.6 m. breadth and 10.8 m. height is necessary with the 28 cm. (ii-inch) cannon ; with the 28 
cm. (ii-inch) howitzer, the rectangle must be 12 m. broad and yfi in. long. Hence when an 
armored ship with a deck 100 m. lon< and 20 m. broad, and a height of 7 m.. present} its 
broadside (which is advantageous for low butteries on account of the lateral dispersion). 92 
per cent hits will be made by the guns and 26 per cent hits by the howitzers. If the ship is 
placed end on (which is advantageous for hi^h batteries on account of longitutlinal disper- 
sion), it will receive all of the howitzer projectiles and 92 per cent from the guns. A part of 
the other of the flat trajectory projectiles will strike the deck, but unless the angle of fall is 
over 10^. they will not penetrate, provide! the deck has a strength not less than one-fourth 
of the normal penetration of the projectile. The size of this angle defiends ui>on the height 
of the battery above the surface of the water. 

At 3000 m. (3300 yards) with the 28 cm. gun. 100 per cent, and at ?«» ni. (7700 yards), so per 
cent of the shots will hit a ship 7 m. high and 20 m. broad. 

Journal 19. 
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If the enemy keeps in motion to avoid bein^ stniek, this in 
itself will be a ^ain, for his aeeuracy is thereby diminished. 
The most important objeet of the fire direetion will be to render 
th* shi]) unnavi^able, or at least to put it out of action. Hence 
the shots should be concentrated on some vital point, and this 
should be the one least capable of resistance. 

To attain such power and accuracy, a hij^h dej^ree of readiness 
for action is requisite, together with a permanent location of the 
gun, and- abundant ammunition close at hand. Besides this, to 
follow the rapidly moving targets, there should be a wide field 
of view, and the guns should be able to train quickly, and fire 
rapidly, at ranges which are known, although the cannonade is 
not conducted after any formal plan. These requirements are 
usually met by a suitable construction of the piece and carriage, 
so that the manipulation in aiming and firing is readily per- 
formed, and the heavier weights in loading are handled b}' me- 
chanical devices (lifts, trucks, cranes). 

For the best action of the gun, firing over the parapet or 
through very wide apertures is the most suitable, as in open 
earth works. In the semi -circular parapet, a gun on a center 
pivot carriage can be trained as much as 150° in azimuth, and 
the field of view is unlimited. The rapidity of fire is diminished 
in disappearing carriages (much used in America), and these car- 
riages require larger and costlier emplacements. But these 
disappearing guns retain the advantage of firing over the para- 
pet. Armored batteries are therefore inferior to open earth 
ones, and this inferiority increases with their weight. In all 
kinds of armored batteries, the field of view is very restricted ; 
turrets, however, can train 360° in azimuth, while armored case- 
mates are limited to 60 to 80°. The light turret (15 cm., 6 inches) 
is therefore best for medium calibers. 

The heavy turret requires too complicated a mechanism, and 
and this with its great weight retards the service, so that the 
rapidity of the fire against moving targets in very much reduced, 
even though the aiming can be facilitated by using a man-hole 
and sight slit. Nor can the mechanism be always relied upon to 
work. Then the first cost as well as the cost of maintenance 
must be considered, which generally leads to a double construc- 
tion, which is also a drawback. For a single gun a turret enlarges 
the independance of the gun, increases the accuracy, forces the 
enemy to scatter his fire, is less vulnerable, and limits the dam- 
age to a single piece. Armored casemates are considerably 
cheaper than turrets, but their use is limited to special cases, 
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where a large field of fire is not required, as for example shoot- 
ing lengthwise down a harbor entrance, or where a frontal at- 
tack only is possible, and finally for the defense of a ditch or 
flank defense. 

From the standpoint therefore of effective action open earth 
works deserve first consideration, for these give the gun a wide 
field, allow air and room for the cannoneers, and are easily 
equipped, and hence are adapted both to guns and mortars in 
the first line, especially those mounted on center pivot carriages. 
They will be of particular value when they can be placed at some 
height (10 to 30 m., ^^ to loo feet),* for this facilitates the range- 
finding, and increases the effectiveness of the fire against the 
deck and submerged part of the ship. This of course has its 
limits as we will show under the sub-head of *' cover.'* The pro- 
tection of armor increases the effectiveness of a battery only 
when thereby specially powerful guns can be kept at points 
otherwise too exposed, or when it is necessary to train the piece 
more than 150°. 

Let us now consider the question from the standpoint of 
»*cover. " In the first line this has to be efficient against the 
solid projectiles, the shell fragments, and the shrapnel of the 
ships' guns, at present ships do not carry pieces for vertical fire. 
In the future these too will have to be reckoned with, as in the 
past they have played an important role.t 

Schneider-Canet has already constructed 24 cm. (9.6-inch) 
ship-howitzers, with double armored shields, and elevations from 
— 7° to + 60°. Such fire will be employed by the attacking 
force to destroy hollow and vaulted structures, when islands, 
shallows, or stretches of coast lie near the sea batteries. Such 
works must therefore protect their roofs and mavSonry walls 
against mortar fire. 

For the rest, provision must be made to resist a powerful flat 
trajectory fire, first of all armor-piercing and common shell 
striking full, and then fragments of shell and machine gun fire. 

Shrapnel fire from medium and large siiicd guns, on account 



* TfKlleben says : " La cause principale ilu tir si efficace Ues batteries du Telu^raplie et 
de la Guepe etait sans contredit leur position eleven. " 

t Already in tiie time of Louis XIV bombards had been introduced into the French navy, 
and were used in the ex|)edition awrainbt Al}(iers in iiSSa under Admiral Uuquesne. Homb- 
ketclies were used by the Kn^Hsh in their bombards of Saint Malo and Toulon in i(>/j and 
1707 respectively. Bombards existed in the Russian fleet on the Hlack sea in 1787. They 
were used attain by the Knvflish in their bombardment of Copenhagen in 1801, in iboy before 
Vlissin^^en, in 1816 before Aljfiers, in 1854 before Sveaborjf and Kinburn, and in 186a in the 
war of secession before Jackson, Philippeville [ji^J and Vicksburg. 
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of the small angle of fall (7° to 10°), is effective only against low 
and easily observed targets. 

Let us now consider the existing material tor cover, viz., armor 
and earth-work, from the point of view of their military value.* 

To secure barbette fire earth offers only a frontal cover against 
vision and flat trajectory fire from in front. The measure of 
this protection is the height and thickness of the parapet. 

Armor-piercing shell are not effective against earth cover of 
sufficient thickness, for the bursting charge is too weak. For 
that part of the target that appears above the parapet, a sufficient 
protection is found in its smallness, or in light armor. Shell 
with large bursting charge with delay action fuzes are, however, 
dangerous to earth works, as was shown at Dllppel and Borgo- 
forte, where the warks were rendered untenable by a single day's 
bombardment, and against Fort Rosabella where after about 
i6oo shell the parapet was cut down to the terre-plein. Yet 
Alexandria teaches us that a proper arrangement can secure pro- 
tection, especially if mere sand be used, which gives no fragment, 
and also by sufficient thickness. 

This can be calculated by taking into account the known strik- 
ing velocity and the cross-section and material of the projectiles. 
Yet this is apt to lead to a superfluity of strength on account of 
an upward movement ot the projectile in the new medium, which 
diminishes the penetration. As a rule, 12 m. of sand (40 feet) 
or 10 m. (33 feet) of earth in front of 3 meters (10 feet) of con- 
crete will be sufficient. The Russians demand 9 or 6 sashen 
(19.2 to 12 m.) according as protection is required against 24 cm 
(9.5-inch) or 15 cm (6-inch). 

The ship fire is stronger in number but generally inferior in 
effect and duration to a formal land attack, and at present mor- 
tar fire has not to be reckoned with. For proper masking there- 
fore, earth taken entirely by itself offers a sufficient cover 
(especially with shields). But all the other measures to be ex- 
plained must be taken in the arrangement of the battery, and 

* Uncovered perpendicular raasonry walls of any sort, sand stone or {(ranite, and in any 
construction, though once the strongest protection are to-day entirely ruled out on ace unt 
of fragments and wide embrasures, in connection with the increased accuracy and power 
of ship's artillery. The striking energy of the 28 cm. (ii-inch), 40 caliber, gun is 6543 meter- 
tons, that of the 30.5 (la-inch). 8629 meter-tons. Todleben already in 1854 could say of Fort 
Constantine : " These injuries show the imperfection of its construction". At best ma- 
sonry is onl3' to be suffered in ditch defenses, or in works on small islands, or among high 
works where the enemy can find no adequate position, or where one's own fire can be supe- 
rior, as when arranged in tiers. Even to-day a very great expenditure of ammunition 
might be required to destroy suih small, but resisting targets. 

Old fortifications may in a similar way be utilized by covering them in front with earth 
or defilading them, i on 9 (7^) is a suMicient protection up to 4<xx> m. (28 ctP< 35 caliber, has an 
angle of fall of only 6^7^ at 4000 m.). 
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properly constructed traverses must be employed to limit the 
explosive effect of shell to a small space, as well as to prevent 
enfilade and oblique fire. Earth batteries are also cheap both 
in construction and maintenance, though they occupy more space 
than armor, especially where disappearing carriages are em- 
ployed. The height of the battery is very important. This is 
also important from the point of view of protection, for the ships 
must remain further off to attain the interior of theworks with 
flat trajectory fire instead of hitting the parapet in the ascend- 
ing branch of the curve. This standing off at a distance is detri- 
mental to their power and accuracy. With a height of 50 m. (164 
feet), the ships must lie off at 20O0 m- (2200 yards), with greater 
height this distance increases, and for 350 to 400 m (1150 to 1300 
feet), they must remain at the maximum ranges.* 

Yet on the whole the most favorable height will be from 15 to 
30 meters (50 to 100 feet), because for this height the danger 
space will not be too small, and at the same time the ships will 
have difficulty in elevating their guns. On higher sites the ef- 
fect of the land guns on armor is diminished, while at heights of 
15 ^o 30 m-> the trajectory is still flat and the danger space great, 
the decks can also be attacked, and the range can be easily esti- 
mated. Shrapnel fire and fire from the ships' tops are not much 
to be feared at this range, and the parapets present very small 
targets. If there is liberty to choose, therefore, this height 
should be selected ; 80 meters (262 feet) should never be exceed- 
ed. Sites lower than 16 meters (50 feet) suffer from the destruc- 
tive effect of shell, because the ships can approach nearer and 
still throw shell into the interior of the works ; especially will 
this be true of the fire from tops 16 to 20 meters high. When 
the sea is rough the hulls of the ships are also hard to be seen 
from low batteries. Of course low batteries are not altogether 
to be dispensed with ; their peculiar use is to sweep harbors and 
bays with a low fire having a great danger space. | They are 
also very eflfective against ships coming near the shore. 

* With the French 34 cm. gun the trajectory attains the parapet in the ascendin^^ branch: 

Ag'ainst a 35 m. hif?h battery at 1030 m. 

50 m. * Mao m. 

75 m. " " " 1690 m. 

100 m. " " " 1925 m. 

150 m. " *' " aa95 m. 

aoo ra. " •* " a6oo m. 

300 m, ** " " 3090 m, 

t With the French 34 cm. priin firing a^ainat a tarsret 6 m. (20 feet) hig-h the danj^er space 
is 958 m. for a ran^e of icxm m. and a heijj:ht of battery o m ; 134 m, for 35 m ; 83 for 50 m ; 49 
m. for 100 m ; 35 m. for 150 m. For a ran^e of 3000 m., 108 m". for a o m. height ; 88 m. for 25 
m ; 75 for 50 m ; 57 for 100 m, and 56 m. for 150 ra. 
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Against the larger ships that can approach close (say under 
1200 m.) the more important batteries should be protected by 
armor; these batteries should be at least 6 m. (20 feet) above 
the ship's deck. Disappearing carriages are only practicable 
for high sites, because they must be protected from bombard- 
ment and strong attack.* 

With the disappearing carriage as is known, the piece is ex- 
posed only at the moment of firing (5 to 6 seconds) to the enemy's 
sight and to a low angled fire of from 5° to 10°, at medium ranges. 
After the piece has been fired, it is withdrawn by a special 
mechanical contrivance to the loading position behind cover. 
Its chief protection lies in the fact that its position can not be 
determined by the enemy, and hen6e a fire against it based on 
observation is impossible. The protection thus received can be 
increased by the use of shields to keep out fragments. To hit 
such a gun can only be accidental. To be sure it is questionable 
whether a disappearing gun can be relied upon to work properly 
at the critical moment. The gun emplacement for the disap- 
pearing mount is larger than any other and hence a larger target 
for shell : to counterbalance this, it should be carefully adapted 
to the locality, in order to scatter the enemy's fire. 

Of all existing means of protection, armor, for a given weight 
and volume, is the strongest and most resisting, on account of 
its tenacity, firmness, and elasticity. In the least space there- 
fore it furnishes the most complete protection against low angled 
and high angled fire with armor-piercing projectiles and with 
common shell. It also allows of a minimum embrasure. In 
general, however, it furnishes a superfluity of protection, for 
the ships are not in a position to make the most of the accuracy 
of their guns. Hence the employment of armor will be excep- 
tional. We must remember too the disadvantage of armor re- 
ferred to in discussing the efficiency of the guns as effected by 
the protection. 

* In America the home of this carriai^e twenty-four kinds of this carriage were construc- 
ted between 1866 and 181S,; alone. These had dead counterweights, working counterweights. 
hydraulic, pneumatic and steam power, and finally some that utilised tha recoil to attain a 
side cover. The Houston type was especially cheap ; in this, the gun was shot under cover 
by recoil, turning on a circular track about a pivot to the side. But this took up too much 
room. The best seems to be one with a counterweight, easily raised and lowered in a well, 
the carriage rotating on a turn-table over the well. Eighty per cent of all the coast carri- 
ages to-day in America are of the disappearing type. England prefers the Armstrong hy- 
dro-pneumatic construction The once m\ich esteemed MoncneflF carriage was on the same 
principle, and also the carriage for the six-inch gun of the well known English Lieutenant- 
Colonel Clarke, also the Canet mount for the 27 cm. (a8 caliber). Durlacher and also Arm- 
strong employs springs to raise the piece.' The simplest and most efficient type is the coun- 
terweight system in its various forms : the Hethlehem Iron Company, Vickers Sons and 
Maxim, Crozier-HufTington. (Jordan and Morgan. Howell, and la.st not least Fried. Krupp. 
Krupp has a coverof s" to f>^, and a depresRir>n of - 5*^, which in general is snflBcient. The 
chase is 7.25 calibers long, and the steeiK-st inclination of the piece after recoil is 9^40'. 
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Armor is employed : i. To strenj^then the earriaj;e as a shield, 
and to protect the embrasures of casemates and parapets in the 
older works ; 2. An independent form of protection, as an ar- 
mored casemate or a rotating- turret.* 

Armor is used over center-pivot carriages as a screen sloping 
upward to the rear with sufficient thickness to keep out shell 
fragments and shrapnel. The emplacements and parapet are of 
concrete. The armor thus covers the circfllar area recjuircd for 
the cannoneers and the ammunition service. In the rear, this 
cover is either left open or is closed with sheet steel with a slid- 
ing door. In front the armor reaches down below the crest of 
the parapet. This mantle not only serves to keep out shrapnel 
balls and shell fragments, but also shot from the machine guns. 

Armor strengthens the parts of casemates and parapets most 
exposed to the enemy's fire, and permits a reduction of the size 
of embrasures. 

Armored casemates are independent armored structures, with- 
out complicated machinery, and therefore solid and relatively 
cheap. Sometimes they are placed in connection with one an- 
other in series, as in the (iruson cast-iron type, first constructed 
in 1869 for heavy guns from 21 to 24 em.t 

Armored turrets, double-curved, flat arched, rotating, with 
the upper part of the cylinder protected in front by armor, are 
the strongest protection known to the arts. Their surface is 
small and unfavorable to penetration, and by turning the turret 
after firing, the embrasure is reduced to a minimum, though 
this has the slight drawback of exposing the long tube of the 
gun. To protect this also would enhance the price 60 to 70 per 
cent, which without this is already high. Entirely armored de- 
fenses are generally made of cast-iron, whose enormous blocks 
can withstand the heaviest blows that naval guns can deliver. 
They are generally built for two guns of 24 em. to 40 cm. (9.5- 
inch to 16-inch). A 28 cm. (ii-inch) Krupp armored turret can 
be served by four. to six men. A Krupp 30.5 cm. (12-inch) ar- 
mored turret, including the front armor but not including the 
gun, weighs 1,390,000 kg., and can resist a 30.5 cm. (12-inch) 
gun at 2000 m. (2200 yards;, /. r. , a striking energy of 5000 me- 
ter-tons. More recent constructions have been made from niclN^'l 
steel, and for a single gun, without counting the weight of the 
gun, weigh only 234,200 kg., a mass however that recjuires the 

* Although ir«)n has Jilwavs played A wc'ivjhtv role in thi* history of culture it was rt*- 
served for our avje to employ it itidepcndently in construction. 

t With the Armstronir disappearing ^\\n Enj^rland prrftMs the annorc-d casemate ; this is 
also found in the Cirnson torm in (lernuiny. Austria, Italv ami the N'etherlands 
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strongest kind of a foundation. They are arranged for electrical 
and hand motion. The lighter turrets are generally used for 15 
cm. (6-inch) guns, and are now made of nickel steel which con- 
siderably reduces the weights.* 

The turret is usually placed in a massive concrete structure, 
with a hollow cylindrical space for the gun, the workroom and 
the mechanism, which are reached by a gallery. | 

The observation stations necessary for observation and fire di- 
rection are either fixed or rotating, and are usually armored and 
connected with the range finder and the guns, by speaking tubes 
and telephones. 

Summing up our remarks on cover, the conclusion cannot be 
but that while armor is the ideal protection, yet earth cover in 
suitable positions and properly defiladed is in the majority of 
cases the most satisfactory, and is the more to be recommended 
because it favors the action of the gun and is less expensive. j 

As in field warfare, everything must be subordinated to the de- 
fense of the terrain. Qy utilizing the formation of the coast 
line, sites for batteries arc to be withdrawn from sight and direct 
fire as far as possible, and sometimes even from curved fire. 
This object can be attained in part by making the target small 
and by natural and artificial defilading. The line of fire should 
not be higher than is absolutely necessary for a good field of 
view and a good field of fire. Cover afforded by the ground is 
not to be removed unless it interferes with the view of fire. Pro- 
tection is to be sought from enfilade fire and as far as possible 
from oblique fire by properly laying out the trace of the works. 
In order to preserve a good outline and mask the works, traverses 
should not be carried up higher than the* armored shields. 
Their chief use is to keep out fragments of shell, shrapnel bul- 
lets, and machine gun projectiles. With higher batteries they 
may be omitted or at least made light and open to the rear, but 
on low sites they must be made strong and closed to the rear. 
Parados and uncovered masonry are inadmissable, though a 
cover of I on 9 (7°) protects the latter from direct fire. Against 
indirect fire, cover is necessary tor all the apparatus. Disappear- 

* A shield is olten used instead of a turret, §^iviiig a carriaj<e that weighs only 5660 kg. 
For mortars and howitxers, either no armor at all is used, or a dorae-shaped shield is used 
to keep out fraKmenets, this beinjf made out of sheet steel, 6 cm. (9.33 inches) thick. 

t They a-re preferred in Germany, Austria, Italy. Holland. Beljafium and Russia, — where 
Toclleben for example has joined sixjcupolas at Fort Miljutin for six 9.75cm.f?uns. England 
has as yet but one cupola on Admiralty Pier, but this is set aside. Porter and Farragut 
thought much of them, 

I Earth works have jjfiven brilliant examples of their resisting power as at Sebastopol 
against the French-EuKlisli attack. 
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ing carriages absolutely require high sites and large gun inter- 
vals. 

Complete armor protection is only necessary for specially im- 
p)ortant guns, exposed in position, or subject to^iapture, or where 
it is impossible to avoid a rocky background for the battery. 
The question then must always be decided whether it is neces- 
sary to have unconditional security against the most powerful 
projectiles, or whether light armor will suffice. Where armor is 
the most suitable protection its use should not be avoided. 

After having now considered the question from the point of 
view of efficient action of the gun and of protection afforded, 
we will look at the subject from the economical standpoint, and 
examine the cost. Cost should clearly be adjusted to the end 
in view. The standard is hard to determine, and much must be 
left to individual opinion, as to national relations, the character 
of the coast states, and the amount of wealth. In England 
hitherto not less than one-third of the guns have been behind 
armor, whereby two and a half times the value of the guns was 
consumed in armor. The half of the entire cost for sea and 
land works thus falls on armor, too great a sacrifice even for a 
rich country. Even though the price were reduced by improve- 
ments in construction, and by no great apparent competition 
between the iron plants, as in Germany, yet it would .doubtless 
be better to spend a given amoimt of money for coast fortifica- 
tions in many guns not so well protected,* than in a few for the 
most part over protected. 

As a result of this whole study from technical, tactical, mili- 
tary, historical, and economical standpoints, alid taking into 
view the fact that a concerted attack on coast works is an excep- 
tional condition, I have the following propositions to make. 

X. GENERAL. 

' Mutual support of the batteries by uniting the guns in groups 
placed well to the front in the first line, with the mortars with- 
drawn, at the most important places of the sea front ; not an 
echeloning of the batteries along the coast. Blocking the enemy 
in the field of fire of the guns by well defended obstructions, 
well illuminated at night. For protection the individual targets 
are to be separated and made as small as is possible, without how- 
ever separating the guns to a degree that would prejudice fire con- 
trol and safety ; this separation is most to be recommended with 
disappearing guns, which yet should be able to concentrate their 
fire on the field in front. In general, medium sized, low bat- 
teries from two to six guns, whose line will stand perpendicular 



282 KARTH OR ARMOR l»ROTKCTI()N FOR SKACOAST FORTIFICATIONS. 

to the main line of fire. The form of the works will be adapted 
to the ground ; entanglements will be used as a protection 
against landing parties, and sometimes masked cupolas, or wet 
ditches, or dry ditches and stockades, commanded in reverse, 
(jreat attention must be paid to the hydrographic features — an- 
chorages, channels, shallows, currents, flood and ebb, etc., as 
well as to the back country. Closed works, called coast forts, 
constructed for an independent defense, will be used only on 
islands, promotories and the like, or on the wings of sea fronts 
where defense against land attacks is necessary. They must be 
equally .strong on all sides and have some isolated heavy guns 
with a fire of 360° in azimuth. They must be constructed to 
resist land attacks, and regular bombardments from flat trajec- 
tory guns and mortars. 

a. EMPLACEMENTS FOR GUNS. 

a. Open earth batteries for e enter pivot carriages. 

In first line : On high sites, and for low batteries when enfi- 
lade or a close approach of the enemy's ships is impossible, and 
also when only secondary objects are in view. 

In rear lines always. 

To increase the difficulty of silencing the guns, as well as to 
reduce the smoke cloud, guns in barbette are separated from one 
another by about 25 to 30 m. (80 to 100 feet) with a training in 
azimuth of 150°. The bomb proofs and the magazines are in 
the traverses between the guns or in the flanks. There are no 
parados. • 

b. Open earth batteries for disappearing ^uns. 

In the front line and only on high sites, where there is plenty 
of room, and for important guns when armor is not essential or 
not available. The guns, generally under screens, will be at 
least 50 m. (160 feet) apart- to scatter the ships' fire, while they 
themselves are able to fight in combination. The rooms lie be- 
tween the gun positions. The wavy vanishing silhouette, and 
the trees on the inner and outer glacis as a hindrance to view, 
are the targets to be combated with in time of war. 

c. Imiepeniient armor. 

For very important isolated guns, especially liable to attack 
from different quarters, and for which great fighting power, 
turning capacity, and absolute protection are indispensable. 
Also for exposed roadsteads, projecting tongues of land, islands, 
piers, detached coast works (as in colcmicsj, in short, everywhere 
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in which the works and ^J^uns are exposed to be surrounded upon 
the first attack, and also where from the character of the locality 
it is necessary to make a strong* gun position in very limited 
space, or where it is essential to hold a few costly guns, unin- 
jured through a long fight. It will also be used on very low sites, 
sites, with rocky backgrounds, or where ships can approach or 
enfilade ; it will also serve to give the guns a higer position to 
escape the ricocheting of hostile shot from the front on the 
glacis, or to give a protection from shell fragments from the 
rear, or as a defense against curved fire, and finally — as on the 
wings of sea fronts — to strengthen the defense against formal at- 
tack from powerful landing parties.* 

3. EMPLACEMENTS FOR HIGH ANGLE FIRE GUNS. 

Open positions behind sand or earth embankments, and some- 
times tmder splinter proof screens, the rule. The piece is 
mounted on simple, rapidly traversed, center-pivot carriage, with 
the magazines to the side. At times four mortars to an em- 
placement, the detached well-shaped mortar emplacements be- 
ing connected with one another and with the magazines and 
range finders by galleries. 

Armor in very exceptional cases, as when howitzers are to be 
used for direct fire like guns, against ships near by. Gruson's 
Kugelmorserf are unnecessarily strong, and since they are not 
constructed for direct fire they may be put out of action by a 
chance shot striking the observation station. 

Ceterum censco : Open batteries the rule for the mass of the 
guns. Economy is well for both the artillery and the navy. 



* Sometimes the advantages of both constructions can be united by placinjf earth walls 
about low armored structures. 

t A species of armor mvie by the (iruson w.-»rks. th3 m >rtar beinsr protected by a dome 
shaped armor.— Translator. 



REAR SIGHT WITH CROSS LEVEL AND TELE- 
SCOPIC SIGHT FOR FIELD GUNS AND 
FIELD HOWITZERS.* 

By Captain A. E. PIORKOWSKI, Imperial German Army. 



The efficiency of field guns on the battle field depends, to a 
high degree, on the sighting apparatus. Neither the firing itself 
nor its rapidity secures success, but it is dependent entirely on 
its accuracy and the number of hits ; for this, correct sighting 
and laying the guns is accountable. Truism as this may appear, 
it needs an explanation as to what correct sighting consists of. 
It might briefly be said that the sighting apparatus must be 
adapted to the gun, /. <r., it ought to be so designed as to bring 
out the full effect of which the gun is capable. 

From a merely technical standpoint, modern guns are precision 
instruments, their sighting apparatus should be of the same 
character. Until quite recently this requirement has not been 
satisfied. Rifled guns for a long time have been capable of an 
accuracy far superior to that of smooth bores, and have devel- 
oped into precision arms. Nevertheless they were still provided 
with the sights inherited from the smooth bores, having only the 
addition of a lateral movement for drift and deviations. 

Besid.es those errors in aiming which result from poor light, 
difficult recognition and observation of the target, etc., there 
are other sources of error in the eye of the gunner himself, and 
in the possibility of aiming by ** full " or '* fine sight," instead 
of **half sight." This source of error, often of great influence, 
is practically uncontrollable. 

All these possible causes for poor aiming are reduced to a 
minimum, if not entirely eliminated, by attaching a spirit level 
to the rear sight. 

Krupp's field guns and howitzers exhibited at the Diisseldorf 
Exposition 1902 showed rear sights with level in several designs, 
made in Krupp's workshops. They all follow the same princi- 
ple of construction and only vary according to the place where 
the level is attached and the manner of moving it. Since 1898 
Krupp provides rear sights with level for all his field guns. 

I. REAR SIGHT WITH LEVEL AT THE HEAD OF THE SIGHT STEM. 

(Figures i to 9.) 

This construction was in use with Krupp's short recoil (elastic 
spade) guns to the end of the nineties. The gun carries the 

♦ From the German, LibeUmau/satM und FemrohraufsatM fur FeldgeschiitMe. Fierlin: E. S. 
Mittler und Sohn. 1903. 
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housing (A) of the sight on the upper right hand edge of the 
breech ; the sight stem moves in the housing, and both are 
curved in an arc having the point of the front sight as center. 




Fig. I. Rear sight with level. On breech. View from rear. 

The front sight is on the right trunnion. The sight stem and 
its guides are inclined, so that the correction for drift is given 
automatically, at all ranges. Therefore, as long as special con- 
ditions do not necessitate an extra derivation no lateral correc- 
tion is required. In case wind or other conditions make such a 
correction necessary it is done by turning the milled head as seen 
in the upper right corner of fig. 5. Thereby the open sight 
moves along a scale, divided into 40 parts, each part equivalent 
to one thousandth of the length of the line of sight, which is one 
meter. The middle of this scale, at part 20, indicates the nor- 
mal. By this arrangement the necessity of the command * 'right" 
or **left'* is avoided ; the zero mark in the middle, with numbers 
running both ways, would easily lead into errors. 

When the elevation is given on the sight stem, the level will 
move with it, and when the breech of the gun has been raised or 
lowered according to the required elevation, the bubble will 
center. 

The sight stem carries the scale for ranges on its rear convex 
edge, and next to it a rack, gearing with a worm, lodged in a box 
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at the ri^ht side of the si^ht housinj^ in an inclined position. 
Hy turning the milled head B (fii*s. i and 2) the worm gear will 
raise or lower the sight. To save time, in ease of considerable 




Fig. 2. Rear sight with level. Oil breech. View fium right. 




Fig. 3. Rear sight with level. On breeeh. View from above. 



chanyt in elevation, the worm can be thrown out of jjear by 
tnruing the niilled nut C (%. i) and the si^ht stem then can be 
_ moved direet by hand. Hy titrninK the nut the other way the 
worm IS thrown into gear again. The nppcr rear edge of of the 
sight housing is beveled for the elevation scale placed thereon. 
The level and open sight are on the head of the sight stem 
<figs. 4 and 5). 'I'he level housing N which encloses the level can 



r 
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Fit;. 5. Kfur siKht with It-vi-l. Siglii liuuii Vkw fr.iTii rwir. 

swing up and down round shaft () ; its rear cud is linked by a 
pin M with the nut 1, ; in I,, the screw K moves up or down tak- 
ing the level with it by turning the milled head G. In this way 
the bubble is centered when the position angle is measured ; 
whenever the target is in a position higher or lower than that of 
the gun, the bubble will be een(cred by turning milled head C. 
The nut L, on its rear side, carries an index (fig. 5) for the 
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scale of tlie position angle marked on the sight head. The scale 
is divided into ten decrees from o" to lo", $° being the normal, 
with angles of rising ground shown above angles of falling ground 
below. Every full turn of screw K corresponding to one degree, 
a division into twentieths on its circumference and an index on 
the sight head allow the reading of twentieths of degrees. 

If the firing is continued without change of elevation, the gun 
needs only to be raised or lowered to cebter the bubble. 

If the elevation is to be changed, no new aiming is required ; 



Fig. 6. Kmpp rear sight with level, 
it suffices to give the sight stem the new elevation, and again 
raise or lower the gun until the bubble is centered. 

2. — RKAK S1i;HT with l.KVEF. ON THK 5II>F. OF THE SIGHT STEM. 

(Figures lo and ii.) 

For long recoil guns, a modification of the position and design 

of the sight with level was necessary. The rear sight had to be 

transferred lo the left of the gun, and attached to the cradle to 

allow aiming to be done independently of loading. The gunner 
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~<cci]pies a seat at the left flasic, and remains seated whilst aim- 
ing. To allow him to observe the level without getting up, it 
had to be attached to the outer side of the sight stem at about 
the middle. This design of the rear sight has been made by 
Krupp, since 1900. 

To make the timing of the fuses agree with the range, the 
correction so-called by "spaces" wasadopted. For this purpose, 
the sight stem was made double, an inner steel sight stem mov- 



Pig. 7. Krupp rear sight with level. 
ing in grooves in a hollow outer bronze sight stem ; the relative 
position of inner and outer stem can only be changed by means 
of a pinion for space correction, which will be explained below. 
On top of the inner stem is the sight piece, and in about its 
middle the level box is attached by screws. 

With short recoil guns, this kind of rear sight with level, as 
well as the one previously described, moves in a box at the right 
side upper corner of the breech. With long recoil guns the 
sight box is placed on a bracket fastened to the left side of the 
cradle. In all other respects the construction and use of the 
sights for the two kinds of guns is the same. 

These sights have an attachment to eliminate the influence of 

Jounml 19. 
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wheels not being on the same icvul. The sijfht box can be os- 
cillated round a shaft (fig. 16) and swings along a graduated arc 
on the bracket. A level is fixed on the sight box, at right an- 
gles with the axial vertical plane, and its bubble will center at 
zero if the wheels are horizontal. If not, a worm gear with 
milled head serves to adjust it ; as soon as the bubble is centered 
the stem will have the correct inclination for drift. The gradu- 
ation runs 5" to the right and left of zero and an index shows the 
angle of the sloping wheels. 

The outer sight stem (figs. 8 and 9) is curved and has a similar 




Fig. 8. Krupp roar sight with level, 
scale and rack as described above for the sight with level on top; 
it is moved up and down in a similar way by worm gear and mill- 
ed head ; only the manner of throwing the worm out of gear 
has been simplified ; it is only necessary to turn a small lever to 
release the worm and allow the sight to he raised or lowered by 
hand. 

The inner sight stem carries the sij,'ht piece which forms a 
cylindrical frame guiding tlic slide with the open sight and hold- 



REAR SIfiHT AND TELESCOPIC SIGHT FOR FIELD GUNS. zgi 

ingboth ends of the slide screw, for the lateral movement of 
the notch. When the screw is turned by its button -shaped mill- 
ed head, the notch protruding through an upper slit in the 
frame, moves along the derivation scale, which beginning with 
zero at the right, is divided into 60 parts, the normal position 
being 30, so as to count the derivation in one sense only. 

The box of the level for measuring position angles is fixed on 
the left side of the inner sight stem. The level housing swings 
round a shaft at its front end, when its rear end is moved up or 
down by a screw with milled head. In the level box is a steel 
drum with a scale of 16 degrees, counting from 0° to 16°, with 8* 



Fig 1.'. Krupp rear sight with level. 
indicating the normal ; at the upper end of the screw, the pitch 
of which is equal to i degree, is a disc divided into 20 parts (fig, 
13) to measure twentieths of degrees. 

To correct the bursting height of shrapnel ("space" correc- 
tion) the inner sight stem is moved in the outer one by turning 
the wing-screw visible below the sighting piece in fig. 10. For 
this purpose the inner stem, on its concave front edge, hitsa rack 
gearing with a pinion which turns with the wing-screw. Each 
half turn moves the inner stem with the sighting head onespace 
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— about y\ deg:ree — up or down, without changing the position 
of the outer stem and the range for which it is set. Every half 
turn of the pinion is marked by the click of a spring engaging 



Fig. 11. 
Knipp Tear sight with level. 




n the sight 



between its teeth and the number of half turns or spaces can be 
read from a scale on the inner stem, where fhe word "Spaces" 

is engraved. The scale reaches 6 spaces up and down. 

The advantages derived from the use of the sights with level 
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instead of the old sights, although evident from the above de- 
scriptions, may be summed up again: 

ist. As soon as the position angle has been determined by the 
first direct aiming at the target, and eliminated by setting the 
level, it is only necessary for all subsequent aiming at the same 
target, to give the gun that elevation at which the bubble is cen- 
tered. 




Fig. 15- Fig. 12 

Krupp telescopic sight. 

2d. The position of the level of one gun can at once be taken 
up by all other guns standing at the same height and firing at 
the same target. This makes the control of the elevation of all 
guns in a battery easy. Diflferences in the position of the level, 
which the chief of piece can see from his place even during rapid 
firing, will point out all errors to him. 
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3(1. This easy and reliable control of the aiming is especially 
important when the taryet is not distinctly visible; aiming then 
is ditficnlt, as also towards covered positions, and this method of 
control will be the rule in the future. 

4th. The simple use of the sight with level facilitates the in- 
struction of gtinners. 

5th. The sight with level takes the place of the quadrant in in- 
direct aiming or at night. 

3. TKl.ESCOl'IC SICHY Kok K1KI.1> lU'NS AND HOWITZEkS. 

(Figures 11 to 19). 
Progressing improvement of fire-arms has inerea.sed their range 




Fit!. '''■ Ivrupp tflfsccjpii.' sijjlit. Fixod on recoiling- gun carriage. 
and effect of projectiles. This leads to coverect positions being 
taken as a necessity. Aiming at covered targets grew more diffi- 
cult with the use of smokeless powder, because lacking observa- 
tion of the enemy's fire, it became difficult to discover his posi- 
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tion and keep it in sight; thus aiming by open sight has lost some 
of its accuracy. On the other hand, the advantages of a rear 
sight with level depend on a first accurate aiming over the open 
sights and centering the bubble accordingly. Therefore it is an 
important development to replace the open sights by a telescope. 
The telescope makes observation of the target easier, and by en- 
larging, makes aiming more accurate. 

The optical axis takes the part of the sight line and allows 




Fig. 17. Krupp telescopic sight. Fixed on recoiling-gun carriage. 

aiming without a front sight ; this, with gun carriage shicld.s, is 
an advantage, in reducing the necessary opening without limit- 
ing the field of view. 

Direct aiming at covered positions is often impossible and 
using an auxiliary line l)ccomes necessary. The old methods of 
obtaining an auxiliary line failed. So an azimuth disc was added 
to the telescope dispensing with artificial auxiliary lines. 
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A telescopic sij^^ht with its azimuth disc (figs. 12 to 15) is similar 
in design (excepting the sight head) to a sight with level attached 
to the side of the stem ; so the description of these parts need 
not be repeated. 

A short prismatic telescope with cross lines is used. The lat- 
ter form a St. Andrew's cross with vertical lines above and below 
for very high or very low auxiliary lines. At night the cross 
lines can be lighted up by a lantern from the side, and made 
distinctly visible. 

As the stem is inclined for drift, the telescope moves, as the 
range is given, through an angle corresponding to the drift. 

If an extra deviation has to be given, the pinion, marked 
'^lateral deviation" is turned by its milled head, and the angle 
of deviation is read on the drum by degrees and twentieths of 
degrees. The pinion has a scale of 10 degrees. 

The enlargement by the telescope diminishes its field, which 
is a disadvantage in aiming at moving targets. For a quick per- 
ception of the target, a **finder" is combined with the telescope 
in the same housing. (Figs. i8 and 19). The **finder" has an 
optical arrangement by which the cross lines which are trans- 
parent in opaque glass plate, are reflected into the gunner's eye. 
In looking at a distant target the cross lines appear as if at the 
same distance. 

This apparent coincidence of the cross lines and the real tar- 
get — different from the appearance in a telescope where the cross 
lines coincide with the image of the target — makes an accurate, 
quick and easy aiming at distant targets possible without any 
focussing. No substantial cross lines could be used, because 
there are no lenses, and cross lines without a point of sight in 
front, gives no line of sight. 

The **finder" has a field of 20 degrees. Eye piece and objec- 
tive opening are protected against dust by glass plates. In case 
the target is very bright, there is a smoked brown glass plate at 
the objective opening to make the cross lines more visible. At 
night, the cross lines are lighted up by an artificial light and the 
polished interior surface of the protecting cover acts as a concave 
mirror. 

In place of the **finder" an auxiliary sight may be used con- 
sisting of a short alidade with two pairs of cross lines mounted 
in rings (fig. 12) on the right of the telescope, its line of sight 
parallel to the optical axis of the telescope. Two buttons on the 
gun itself form a sighting line parallel to the bore and serve to 
give approximate direction while unlimbering the gun. 
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In case the telescope is also intended for use as a hand tele- 
scope it is designed to be put on or taken from the gun, and has 
a dovetailed base piece fitting in grooves on the azimuth disc. 

The azimuth disc (Jig. 13) serves for aiming on an auxiliary line, 
and the telescope can be turned in any direction across it. The 
azimuth is divided into 360 degrees numbered from 10 to 10. 
A pinion marked '^auxiliary line*' (fig. 12) moves the telescope 
around for any desired angle and has near its milled head a scale 
of twentieths of degrees. To move the telescope quickly for a 
large angle the pinion can be thrown out of gear by pressing a 
button under the azimuth disc, so the telescope can be moved 
by hand freely. 

This arrangement of the telescope on the azimuth disc would 
force the gunner to follow the movement of the eye piece which 
would make aiming on a lateral sight line difficult. To obviate 
this, a recent design allows the optical axis of the telescope to 
move while the eye piece remains stationary ; in this way the 
gunner can take aim in any lateral direction without changing 
his place. 

Krupp's experiments with telescopic sights date from 1894, 
but the technical difficulties were only overcome since 1899. 
The main difficulties arose from the task to maintain the correct 
position of the optical axis in spite of the vibrations caused by 
firing and transporting the gun. Success in this direction was 
only reached one year later, in 1900, when the terrestrial tele- 
scope used until then was replaced by a Porfo prismatic tele- 
scope ; this is so short that it is supported for its whole length 
on the sight head (fig. 17). 

Many such telescopic sights have been made since 1901 in 
Krupp's workshops, as their advantages were readily acknowl- 
edged. 

It ought to be well understood, that the impression of a cer- 
tain complication, conveyed by the above description, is not real- 
ized in the actual use of the telescopic sight with azimuth disc. 
Although admitting that its construction is more complex than 
that of older rear-sights, it undoubtedly works very much better 
and enables the entire efficiency of the gun to be secured ; this 
was not the case formerly — adding a new instance to the old ex- 
perience that, where human dexterity fails to fulfill require- 
ments as to the effect of fire arms, mechanical means must come 
to the rescue and man must compromise with their complication*^ 
in order to reach his ends. 



THE PROPER EQUIPMENT OF A MOUNTAIN 

BATTERY. 

CoMMINlCATKIl HY THK ChIKK OF ARTILLERY, U. S. A. 



Battalion Field Artillery, 
Fort Leavenworth, Kansas, 

February 27, /^oj. 
Chief of Artilllery, 

U. S. Army, 
Washington, D. C. 

Sir: 

I have the honor to transmit herewith reports from Cap- 
tains George W. Van Deusen and Charles T. Menoher, Artillery 
Corps, on the equipment furnished mountain batteries in our 
service, to which your attention is respectfully invited. In con- 
nection with these reports I would state that, from my own ob- 
servation, both before the Mountain Battery (28th) undercook 
its march to Fort Riley, as also during that march which was 
made under my supervision, and the subsequent work during 
the maneuvers at Fort Riley, I am convinced that the faults 
mentioned by Captain Menoher in his reports are well founded, 
and that I fully concur in the conclusions arrived at by him. 
Copy of report of .Captain F. E. Johnston is also enclosed. 

H. M. Andrews, 

Major, Artillery Corps, 

Commanding Battalion, F. A 



Fort Leavenworth, Kansas, 

April 16 y I go 2. 
Major H. M. Andrews, 

Commanding Field Artillery Battalion, 
Fort Leavenworth, Kansas. 

Sir: 

In reply to letter from the Office of the Chief of Artillery 

dated April loth, 1902, enclosing a report from Captain F. E. 

Johnston, Artillery Corps, regarding the pack outfit of the Maxim- 

Nordenfeldt 75 mm. mountain gun, and requesting my opinion 

regarding the matter, 1 would stale that my views astothisgim 

and pack outfit were given in my report to the Adjutant General, 

U. S. Army, dated April 23, 1900. As I have had no practical 

experience with these guns since making this report, I have no 
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reason for changing the opinions expressed therein. So far as I 
can ascertain from Captain Johnston's report his only experience 
with these guns in the field was during a parade in Manila, and 
on the strength of this he unreservedly condemns an equipment 
which has stood the test of service in the Soudan and in the 
Philippines. I have had some little experience with aparejos 
and pack saddles while in the cavalry, and in my opinion the 
Maxim-Nordenfeldt pack outfit is the best I have ever seen. No 
pack saddle can be constructed perfect enough to preclude neces- 
sity for occasional re-adjustment of the packs, and I do not be- 
lieve the most expert packer would expect to take his train 
through a day's march without occasional stops for this purpose. 
In my opinion the test given this outfit during the campaign of 
General Schwan's expeditionary brigade in Southern Luzon in 
January and February, 1 900, was about as severe as could as pos- 
sibly be given, especially with one gun, which was packed all the 
time and accompanied me, not only with the marches of the 
main body, but on numerous side trips. I started on this ex- 
pedition with green mules, and men who had received no drill 
or instruction in packing. On several occasions mules fell into 
streams, were fished out, repacked with the saddles thoroughly 
wet and continued the march. The country was of the roughest 
kind and level ground was a rarity. Yet I never had a mule dis- 
abled from any cause, and brought them to the end of the cam- 
paign at Santa Cruz de Laguna without having had a sore back 
or anything of the nature. This was especially remarkable as 
during a large portion of the time the animals were living off 
the country and had no forage save what we could find, princi- 
pally rice and often very little of that. After the men and mules 
became accustomed to the work there was very little trouble 
with the packs and very little time spent in re-adjusting them. 
The trail was the only pack which gave any trouble and I sug- 
gested that it might be well to have a special saddle made for 
this so that the rear part of the trail would be raised higher and 
so do away with the danger of the spade hitting the mule's tail. 
I also suggested substituting hair for cord cinches and lashings 
for buckles. But I consider that the pack outfit as a whole is 
decidedly serviceable. Captain Johnston's entire field service 
seems to have been with the Hotchkiss pack outfit, and because 
this did not work well, he condemns all existing systems. For 
further details I would respectfully refer to my report of April 
23, 1900, which was published in the Army ami Navy Register of 
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May 19, 1900, and also in the Journal of the (J. S. Artillery for 
July and Au^^^ust, 1900. 

Very respectfully, 

Geo. W. Van Deusen, 

Captain, Artillery Corps. 



Fort Leavenworth, Kansas, 

January 20 ^ /(^OJ. 

The 

Chief of Artillery, U. S. A., 
Washington, D. C. 

vSir: 

Referring to report of Captain F. E. Johnston, Artillery 
Corps, of November 12th, 1901, relative to the equipment of the 
mountain batteries in our service, copy of which report accom- 
panied letter from your office of April loth, 1902, I have the 
honor to submit the following^ report based on actual experience 
with the equipment in question during the recent march from 
this post to Fort Riley and return, and during" the maneuvers 
held at that post. 

While it was believed at the time of the receipt of Captain 
Johnston's report that his views were probably correct in most 
particulars, yet it was thought that he had not given the equip- 
ment a fair practical trial, and this report has purposely been 
delayed in order that an opportunity might be had to test the 
equipment thoroughly before reporting adversely. 

During the months of September and October, 1902, this bat- 
tery marched in the neighborhood of four hundred miles, all the 
distance, with the exception of about fifty miles, being covered 
with the guns, etc., packed — the latter distance being covered 
in draft. 

Long before the march to Fort Riley was undertaken, it was 
found absolutely necessary to discard the straps with buckles 
intended for securing the cinchas and to replace them with raw- 
hide cincha straps, such as are used on the McClellan saddle. 

With the above exception, and one or two minor changes in 
the method of securing the loads to the saddle, the battery made 
the march from Fort Leavenworth to Fort Riley with the saddle 
c([uipmcnt as furnished. 

Great trouble was experienced during the march in keeping 
the loads in place and in keeping the saddles from turning. If 
the cinchas were made tight enough to properly secure the sad- 
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die, the mules were certain to come into camp at the end of the 
day's march with great cincha galls on their bellies. 

Some two or three months before the battery undertook the 
march to Fort Riley, reqiiisition had been made for a sufficient 
number of **Aparejo" cinchas to equip each saddle with one, 
and the gun, cradle and trail saddles with two. These arrived 
just after the battery reached Fort Riley. The small cinchas 
supplied with the pack-saddle were discarded and the saddles se- 
cured by means of the canvas cinchas in exactly the same manner 
as the **Aparejo". With the gun, trail and cradle loads, asecond, 
but longer, canvas cincha was used to enclose load and all and 
fasten in the same way. The wheel and axle loads were secured 
by a special rope lashing, the wheel hangers being held down in 
place by one of the small hair cinchas. The ammunition 
hangers were secured as originally, by two small hair cinchas. 

The arrangement just described was found to work loo per 
cent better than the original arrangement of securing the sad- 
dles and their loads, and to reduce the time of saddling and pack- 
ing about one-half. 

One of the greatest troubles found with the saddle was the 
constant chafing of the mules' backs. This was reduced some- 
what by the use of the canvas cincha, but not obviated by any 
means. 

The saddle I consider faulty in every particular. In fact its 
only redeeming features are that it is made fairly well and looks 
well in a photograph. 

The body of the saddle is entirely too small to get sufficient 
bearing surface on the back and sides of the mule, and besides, 
has no stiffness, nor stability. The side bars are too short, and 
are so curved in the direction of the length that the load rocks 
**fore-and-aft" like a hobby horse. This rocking motion is so 
great with the trail loads, that the up and down motion of the 
end of the trail is, in the case of a mule with a long swinging- 
gait, anywhere from six to ten, and even twelve inches. Only 
some five or six of the mules belonging to the battery were 
found, with a gait short enough to carry this load with any kind 
of ease, so great was the pounding of the end of the trail on the 
mules' rumps. The frame of the saddle is entirely too short, 
the points of support being just twelve inches apart. 

When it is borne in mind that the trail is five feet long, is 
resting on two points of support only twelve inches apart, and 
that its center of gravity is some twelve inches above the mule's 
back, some idea may be gained as to the stability, or rather in- 
stability, of the load. The same remarks apply, except in a 
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lesser degree, to the other loads. As stated above some fifty 
miles were covered in draft. This was done with the idea of 
making a comparison between the two methods of transportation. 
The result is, to my mind, all in favor o^ packing even with poor 
saddles on hand. 

The small wheels rendered necessary for packing, make the 
draft entirely too difficult to be used except in rare cases, and 
for short distances only. The breast strap of the saddle was 
found to be attached so as to cut off the mule's wind to a great 
extent, and, of course, to tire it out in a short time. 

The idea does not seem to be generally grasped that a moun- 
tain battery, as its name implies, is intended for use in the 
mountains, that it is an outfit primarily intended to be trans- 
ported by pack mules. In other words, that it is intended, or 
should be intended, for service where wheel transportation can- 
not go. The fact that in most foreign services, particularly the 
British, the method in draft is nsed whenever practicable, is no 
argument in favor of that method of transportation. It shows 
that their pack-saddle is not practicable and is used only when 
the method in draft cannot be employed. 

The shafts supplied with the Vickers-Maxim outfit are one of 
the most difficult parts of the equipment to pack satisfactorily, 
and besides are too weak to stand travel on any except very good 
roads. 

Attention is invited to the following comments made by Major 
M. M. Macomb, Artillery Corps, one of the umpires during the 
recent maneuvers at Fort Riley, on the proper role of a moim- 
tain battery. 



** In regard to the employment of a mountain battery together 
with field batteries, some comment should be made, in order that 
no mistake should arise as to the propriety of doing so in actual 
war. As a matter of fact, their roles are entirely different ; one 
is suitable to open country like this reservation, and the other 
to mountain regions, where wheeled vehicles cannot go, and 
where transportation must be by pack animals. * * * 

*< In a close country with steep mountain trails unsuitable for 
wheeled vehicles, and where only pack transportation can be 
used, the mountain battery finds its true function. It is a mis- 
take also to attempt to use draft for these guns. As a matter of 
fact this can only be done over the main roads, like those about 
this post or from here to Junction City, in good weather. It is 
poor policy to try to drag the gun over heavy roads, as under 
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these circumstances it becomes a * mule killer * . Hence it hardly 
seems worth while to pack along the unwieldy shafts for the sake 
of drawing the gun for a short distance over a macadamized road. 
In other words, the shafts are an unnecessary encumbrance for 
an American mountain battery, and the commander did well to 
leave them in camp. 

**A mountain battery should never be placed in a battalion with 
a light battery, as under no circumstances can the commanding 
officer of the light batteries handle it with them, due to its en- 
tirely distinct and special role, and the fact that it would be an 
encumbrance to the rapidjhandling of his command." 

The felt saddle pads supplied with the V. M. saddle are not of 
much use. When the mule's back becomes chafed, the felt ab- 
sorbs the blood and moisture incident to the chafing, soon be- 
comes hard, and in a little while is worse than useless. Felt, I 
believe to be a good material for such purposes, but it should be 
lined with cotton duck and should be bound well with leather to 
keep it from being pulled out of shape. 

The gun and carriage were found to work satisfactorily in every 
way when fired, but the trail can hardly be more awkwardly con- 
structed for packing purposes. The elevating mechanism is 
needlessly heavy and should be constructed on different princi- 
ples. The trail itself should be jointed so that two side packs 
could be made instead of one top pack. 

My conclusions are therefore as follows : 

1. The Vickers-Maxim pack-saddle with which the mountain 
batteries in our service are equipped, is a failure. 

2. The trail of the Vickers-Maxim mountain gun, while 
working very satisfactorily in firing is entirely impracticable for 
packing. 

3. The idea of transporting mountain guns in draft should 
be discarded and the shafts dispensed with as a cumbersome and 
unnecessary appendage. 

The recommendations of Captain Johnston, as to the proper 
saddle for mountain batteries, are good, and some such combi- 
nation as he suggests will probably give the most satisfactory 
results, although the details of the proper combination of the 
saddle tree and aparejo will necessarily have to be a matter of 
thorough trial. 

The undersigned has under eonsideraticm at present the de- 
tails of a pack-saddle for mountain guns. An experimental sad- 
dle is being made at present and will be given a trial in the near 
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future. The details of the saddle, if a success, will be made the 
subject of a subse([uent report. 

Very respectfully, 

Charles T. Menoher, 
Captain, Artillery Corys, 
Commanding 28th Battery, Field Artillery. 



'I'* 



Nagasaki, Japan, 

The Chief of Artillery, 

Washin^t(m, I). C. 
vSir: 

In the interest of the Artillery service, I have the honor to 
submit the following remarks and observations on the equip- 
ment of the mountain batteries in the Philippines. 

At present there are two mountain batteries in the Philippine 
Islands, both of them organized since August last. When I left 
Manila November 7, 1901, (mly the 14th Field Battery had pack 
animals, and even it did not have half the necessary number. 

But even with the full complement of pack animals these bat- 
teries cannot be rej^arded as beinj^^ serviceable ; for the reason 
that the pack saddles are impracticable and can never be modi- 
fied so as to serve efficiently the purpose intended. 

None of the officers with whom I have discussed the subject of 
pack saddles for mountain ^uns seem to have a clear conception 
of the requirements of such saddles. Even officers servinj^ with 
mountain batteries in the Philippines at present freely admit 
that the pack for the Vickers- Maxim 75 mm. M.G. is impracti- 
cable but for want of experience in that particular line, they are 
not prepared to su^^est a remedy. 

During a parade of the Manila troops, about November ist, I 
was in command of the 14th Field Battery, which is equipped 
with the Vickers- Maxim ^un, and found that even on the level 
streets of Manila it was impossible to keep the guns packed on 
the pack animals. Knowing from experience'*'at drill what I 
could reasonably expect, I kept the guns, mounted on their car- 
riages until the first halt of the\*olumn when I packed the guns 
and carriages. 

The battery had moved less than half a mile before several 
dchu's were cxi^cricnccd so much so that it was necessary to im- 
l)ack the battery and mount the guns on their carriages. 

It can readily be seen how proficient such an equipment would 
be in the field. 
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This ^n was used by General Funston's command ; and in 
discussing with the General its value, he told me that he had it 
packed on aparejos to which Vickers-Maxim saddle frames, after 
modification, had been attached. I afterwards saw these packs 
at the Manila Arsenal. While serving temporary purpose, it 
was far from satisfactory and could not be adopted for permanent 
use. 

It would seem that the very name *<Maxim** would recommend 
the Vickers-Maxim 75 mm. gun ; but as a complete outfit it is a 
sad failure. The principle of the gun is good ; the breech 
mechanism fine ; the recoil system admirable ; but the trail is a 
heavy and clumsy construction that would not do credit to an 
apprentice boy in a machine shop. 

The elevating apparatus which forms part of the trail is very 
heavy and its construction makes the assembling of the cradle 
to the trail very difficult, to say nothing of valuable time lost. 

As for the pack saddles they have not one redeeming feature 
to recommend them. The pads are soft and mushy ; the girths 
are narrow and inefficient despite the fact that there are three 
of them for each saddle. Their arrangement is also faulty. 
There is no stiffnCvSs to the saddle to give it stability and when 
packed it has a tendency to revolve about a line at, and parallel to, 
the lower edge of the saddle bar of the ordinary saddle when on 
the animal. The saddle frame is too short not only for giving 
proper support to the load but also for properly distributing the 
weight on the animal's back. 

The ammunition carriers and the method of attaching them 
are very satisfactory. 

Some of the shafts do not revolve independently of the gun 
carriage, so when the latter upsets, the pack animal in the shafts 
will be thrown. I found this to be a great fault with the Hotch- 
kiss 3-inch mountain gun in the field when my saddles broke 
down and I had to draw the gun on its carriage. 

On this trip or *<hikc" referred to, I marched about no miles 
in the Province of Sorsogon, P. I., November, 1900, with one 
3-inch Hotchkiss M.G. Of the five pack saddles I had with me, 
four broke down, the wooden frame giving away during the first 
thirty miles. This weakness in the wooden frame can easily be 
remedied by binding them with iron as I suggested to the Ord- 
nance Officer in Manila at the time. But even with this repair 
the saddle is not a good saddle and should be discarded as it is 
constructed on wrong principles. It is faulty in the frames ; in 
the pads ; in the girths ; and in fact in everything. 

Journal ai. 
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My experience together with my study of the subject has con- 
vinced me that the ideal pack saddle for a mountain gun can be 
obtained by properly combining the principles of the aparejo 
and the McClellan saddle. We should then have a type saddle 
which should differ only in size and in the upper part of the 
frame which should be detachable so that the saddle could be 
used for every type of gun and for any particular piece of any 
one type. 

Like the McClellan saddle it must have hard leather-covered 
bars fitting the pack animal like the saddle and taking the top 
load ; like the aparejo it must have vStiff leather sides to take 
the side loads, and to give stiffness and stability to the saddle 
not only for carrying the top load but also for proper cinching. 

Each saddle should be provided with one saddle cincha and 
that should be about eight inches wide and be made of heavy 
canvas. It should be cinched and not buckled. There should 
also be cargo cinchas specially constructed for the particular 
load intended. 

The parts of the frames should be of the best Jupiter cast- 
steel or channel steel. 

The Ordnance saddle for the Hotchkiss 2-pounder mountain 
gun pack is a good model and gives 'a good idea of how the prin- 
ciples of the McClellan saddle and the aparejo can be combined 
to form an ideal pack saddle for a mountain battery. 

Very respectfully, 

F. E, Johnston, 

Captain, Artillery Corps. 



SPECIAL REPORT OF FIRING WITH VICKERS- 

MAXIM Q. F. MOUNTAIN GUN. 

Communicated By the Chief ok Artillery, U. S. A. 



Fort Leavenworth, Kansas, 

January 2gthy igoj. 
The Chief of Artillery, U. S. A., 

Washington, D. C. 

Sir: 

I have the honor to submit the following special report of 

the preliminary firing of this battery with the Vickers-Maxim 

quick-firing mountain gun, believing that it will be of interest, 

and perhaps benefit, to the other batteries equipped with the 

same gun. 

On October 7th, the battery was directed to have a practice in 
firing before the Assistant Secretary of War and the Acting 
Adjutant General of the Army, and 25 shrapnel were fired at 
each of two ranges (2500 and 3000 yards) at a group of three 
standard targets (20 feet by 10 feet) arranged in line and column 
respectively. This practice, while not entirely unsatisfactory, 
considering the very long ranges and the fact that the battery 
had never fired a shot before, and consequently knew nothing 
regarding the ammunition on hand, was still sufficiently poor to 
render necessary some systematic work to determine the equa- 
tion of the ammunition, before the subsequent practice could 
be expected to be satisfactory. 

The following practical method was accordingly determined 
upon and carried out : Five ranges (500, 1000, 1500, 2000 and 
3000 yards) were accurately measured with a transit, and five 
common shell and five shrapnel were fired at each range— the 
shell for ranges and the shrapnel to determine the rate of burn- 
ing of the time fuzes. 

For the shell, the sight, which is graduated to yards, was set 
in each case to the proper range and accurately aimed, each sight 
being verified by myself. The variation of each shot from the 
measured range was measured and the mean taken for each range. 
The time of flight was also taken with four stop watches and the 
mean taken. 

In the case of the shrapnel the piece was aimed and the fuze 
set so as to give a burst in front of and above the target, the 
time of burst being taken by stop watches, and the range of burst 
by the range party situated about 500 yards to the right of, and 
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on a line with, the target, use being" made of 12 flags, placed at 
intervals of 25 yards, eight in front and four in rear of the tar- 
get. The mean of the times and ranges of burst was taken for 
each measured range. With the data thus obtained the curves 
given in plate herewith were constructed. 

The horizontal ordinates in all of the curves are the actual 

ranges. 

In curve No. i the vertical ordinates are the actual heights in 
inches, on the tangent sight scale corresponding to the different 
ranges. 

Curve No. 2 is constructed by points — the vertical ordinate of 
each point being the actual height on the sight at which the 
piece was fired, and the horizontal ordinate, the mean range ob- 
tained by actual firing. 

Curves 3 and 4 were likewise constructed by points — the hori- 
zontal ordinates beng actual ranges of burst, and the vertical 
ordinates being, in the case of No. 3, the actual time of flight to 
burst, and in case of No. 4, the actual setting of the fuze. 

Curve No. 4 gives therefore the actual setting of the fuze cor- 
responding to the different ranges, while curve No. 3 gives the 
actual time t>f burning. 

From these curves the annexed table (columns i, 2 and 3) was 
constructed and used in the subsequent firing. Column i gives 
the actual ranges, column 2 setting of tangent sight necessary 
to reach ranges in column i, and column 3 gives the setting of 
the fuze corresponding to ranges in column i. 

The results obtained in the subsequent practice were sufficient- 
ly good to more than repay for the time and ammunition ex- 
pended in the work above described. As for example, on the 
first day's regular practice, at known ranges with common shell, 
for accuracy, a standard target was fired at, at 1300 and 2050 
yards. With the elevations given in the table, 19 direct hits 
were obtained out of thirty shots at the first range and all of the 
shots were in a rectangle 30 yards long, while at the longer 
range, 6 direct hits were obtained out of thirty shots and all of 
the shots were in a rectangle 50 yards in length, except one 
which struck 40 yards short. 

At each range about y^ struck over and y^ short. 

The subsequent firing with shrapnel also confirmed the cor- 
rectness of the fuze setting in column 3 of the table. 

The result obtained by firing shrapnel for range indicated that 
about ^-^ of range for common shell should be added when firing 
shrapnel. 
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As the graduations of the tangent sight of the gun are in 
yards, and on a detachable strip of brass, the practical way of 
making use of the data obtained by the experimental firing, is 
to have new strips made, and in column No. 5 of the table will 
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be found the actual measurements in inches necessary for grad- 
uations of new scales. 

A comparison of curves 3 and 4 will show the discrepancy be- 
tween the actual rate of burning of the fuze and that indicated 
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by the scale on the fuze itself. The fuze in question is the 
English **time and percussion fuze, Mark IV". 

The only data on hand at the beginning of the practice regard- 
ing the fuze was the fuze scale on a brass plate attached to the 
cradle. 

This scale is given in column No. 4 of the table. 
The original plotting of the results of the firing above de- 
scribed was made on a much larger scale than that shown in plate 
and is believed to be fairly accurate. 

Very respectfully, 
Chas. T. Menoher, 

Captain, Artillery Corps, 
Commanding 28th Battery, Field Artillery. 



FIELD ARTILLERY SIDE ISSUES FROM A 
VETERINARY STANDPOINT. 

By Veterinarian GERALD E. GRIFFIN, Artillery Corps. 



Matters of an equine nature, so far as they relate to feeding 
and stable management, have become so subservient to usage 
and the customs of the service that a few remarks from one, 
though ever so insignificant, who has given the subject consid- 
erable thought and study, may have some slight chance of doing 
good by offering food for reflection. 

I am very sure that if the ideas herein contained are consid- 
ered futile or dangerous, if they are weakly conceived or im- 
properly timed, it will be seen there is nothing exterior to 
them, the only object being to lengthen the official life of the 
artillery horse by a year or more, and it is believed that this can 
be readily accomplished. 

There is nothing in the proposition to dazzle or deceive.^ It 
will be seen just as it is and, I trust, treated as it deserves. 

My object in placing these few generalities before artillery 
officers is not that of criticism, but rather to bring to their at- 
tention in a more or less lucid manner the evil results of an im- 
proper feeding system and the benefits which may be derived 
from a change to a more rational one. 

To change the customs of the service as deeply rooted as are 
ours, in this respect, is, merely in the attempt, an undertaking 
of gigantic proportions, an attempt that may be pardoned even 
by those whose minds are not properly disposed for its reception. 
Struggling a good many years with this thought, by degrees I 
felt myself more firm, and derived at length some confidence 
from what, in other circumstances, usually produces timidity. 
And I have grown less anxious, even from an idea of my own in- 
significance, situated as I am without rank or authority, and to- 
tally destitute of all shadow of influence, natural or adventitious. 

When I first had the honor of an appointment as veterinarian 
in the army the system of feeding and stable management 
pressed themselves upon me as the most important and most 
urgent objects of veterinary attention ; my little share in this, to 
me, important matter oppressed me. I found myself a partaker 
in a very serious trust, and having very little reason to rely on 
ny natural abilities for the proper execution of that trust. I 
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was obliged to take more than common pains to instruct myself 
in everything which relates to feeding and its effect, I was not 
less under the necessity of forming some fixed ideas concerning 
the policy of the authorities in this connection. 

I really did not think it safe or soldierly to advance my opin- 
ions amid so vast a fluctuation of ideas and theories then exist- 
ing on the subject, but I had the good fortune to find myself in 
perfect concurrence with a large majority of the leaders in the 
veterinary profession. Bowing under the opinion of these lead- 
ers and penetrated with the sharpness and strength of that early 
impression, I have continued ever since, without the least devia- 
tion in my original opinions. Whether this be owing to an ob- 
stinate perseverance in error, or an adherence to what appears 
to me truth and reason, is left to those who give my ideas serious 
thought to judge. 

The first thing to be considered with regard to the nature of 
the subject is the number of horses in the Field Artillery; this 
number is little short of four thousand, whose average length of 
service is presumably nine years in time of peace; the average 
cost of each individual is probably one hundred and fifty dollars, 
making a total value of six hundred thousand dollars. To main- 
tain this motive power in an efficient condition requires an an- 
nual expenditure of probably forty-five or fifty thousand dollars 
irrespective of subsistence and veterinary service. There is no 
attempt at exaggeration here where plain truth is of much weight 
and importance. But whether I put the cost of maintenance too 
high or too low, is a matter of little moment. 

I put this consideration of the subject in advance because it 
will make it evident to discernment, even blunted by usage, that 
no partial, contracted routine system of convenience is at all suit- 
able where such a sum is involved and where the proficiency of 
each battery depends upon this motive power, and this is, if I 
mistake not, a point of view, from which, if the subject is looked 
at, it is impossible that it should not make an impression. 

Our system of feeding and stable management is accepted as 
a matter of course by incoming battery commanders and appears 
to have been handed down from time immemorial without refer- 
ence to the importance of the subject; the system is almost too 
well known to need repetition here. It is as follows: 

FA'KNINC; STAHLKS. 

Water. 
Grain. 
Hay. 
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This is reversed the following morning. 

MORNING STABLES. 

Hay (what remains in rack from preceeding **feed'*). 
Grain. • ^ 

Water. 

While between the morning (generally 5:30,) and the evening 
(often 5 o'clock) ''feeds'* no portion of the ration is offered, ir- 
respective of the conditions under which the animal may exist. 
Bran and salt are offered at irregular intervals, the former often 
in a very unattractive form. 

These well known details have been given because generalities, 
which in many other cases are apt to heighten and raise the sub- 
ject, have here a tendency to sink it. 

I pass now to the effects of the system as observed throughout 
a number of years. On entering the service the remount, taken 
from his country home where he was permitted the freedom of 
the fields, or if working, received three meals daily, morning, 
noon and evening, and having just passed through the excite- 
ment of the horse marts with their accompanying indigestion 
and exposure, is suddenly compelled to adopt himself to the feed- 
ing scheme of the service, the fuze of which appears to be cut at 
zero. His first day of military life commences with a cleaning, 
this is supplemented by a drink of water followed immediately 
by a full ration of hay and half a ration of grain, whichever he 
may choose to eat first. As he is ravenously hungry, if in 
good health, after his enforced fast from early morning, he se- 
lects the latter, it requiring less mastication and insalivation to 
prepare it to be gulped down to the relief of the supplicating 
stomach. By the time the last of this imperfectly masticated 
grain has reached that organ the pressing demand has been sat- 
isfied, when he leisurely partakes of the hay; this leisure man- 
ner with the hay is a necessity, as it cannot be imperfectly mas- 
ticated and insalivated and then an attempt made to swallow it 
with impunity. The partially masticated grain passes into the 
small intestines unacted upon by the gastric juices, to any ap- 
preciable extent. It may act as an irritant to this portion of the 
digestive tract and produce diarrhoea or spasmodic colic, or 
undergo fermentation and cause flatulency; in any event the por- 
tion acted upon the least passes off per rectum in a condition 
approaching its original form, undigested and unassimilated, the 
animal losing in this way probably one-third of the grain fur- 
nished or approximately two pounds. The following morning the 
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grain ration is again placed before him. This is partaken of 
with comparative slowness, the appetite not being quite so keen 
and the stomach still containing much hay. 

It may be well to remember at this point that the capacity 
of the stomach of the average artillery'- horse does not exceed 
fourteen quarts. It contains at the morning feeding hour prob- 
ably four pounds of hay; on top of this it receives six quarts or 
pounds of grain, it contains now approximately ten quarts or is 
about two-thirds full; immediately after the grain has been con- 
sumed the battery arrives, when the animal is led to the water- 
ing place where he partakes of from nine to sixteen quarts of 
water, depending on the season of the year. We know the water 
imbibed does not remain in the stomach, but passes on immedi- 
ately to the small intestines and from thence to the * ^caecum'* 
or ** water stomach**, a cul de sac of the large intestines situated 
in the region of the right flank, where it is stored. The water, as 
it leaves the stomach, carries with it a considerable portion of 
its contents and with this portion a fair proportion of the grain 
which escapes the action of the stomach juices, rendering it less 
likely to be further digested, elaborated and assimilated, and 
causing it to pass off posteriorily as waste material. I am per- 
suaded that from one to two pounds of the morning portion of 
the grain ration passes off as such. This remains a daily occur- 
rence until death or condemnation terminates it. 

The conclusion to be drawn from this statement, if the details 
are admitted in the gross, is that we must acknowledge a waste 
of from two to three and one-half pounds of grain daily for each 
horse, even when his digestive apparatus has accommodated it- 
self to the new order of things. 

• Admitting even that the proposition is only theoretically cor- 
rect, although we have time and again demonstrated its practical 
correctness to pur own satisfaction by numerous post mortem 
examinations and long continued observation, and remembering 
the long fasts, from 5:30 a.m. to 5:00 p.m., is it not surprising 
that so few of our horses die of digestive troubles in their recruit 
year, and can it be wondered at that new or <<green*' horses do 
not do well in our hands for from 5 to 12 months; that they suf- 
fer readily and frequently from all the vicissitudes of equine ail- 
ments even though promptly and invariably dosed with the foul 
and disgusting draughts of the veterinary dispensary, while the 
real specific remains in the hands of those who by their position 
and authority control the feeding, while their companions in the 
hands of the civilian, whose horse is fed as often as himself, can 
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be depended upon to do harder work continuously after a rest of 
a few days. 

I will make the statement, which is beyond successful refuta- 
tion, that 80^ of our most alarming equine digestive troubles 
occur between the hours of 6 and ii p.m., and those of a less 
alarming nature between 7 and 10 a.m. If this statement is ac- 
cepted as correct the causes of the trouble are not far to seek. 

I think it will be perceived that in comparison with man or 
with any other animal with which we are acquainted, the horse 
possesses the smaller stomach in proportion to weight, and that 
this would point to his being fed a small quantity at a time but 
often, and that the fact is clear and indisputable, namely, that 
the long fasts are exceedingly injurious and have a strong tend- 
ency to derange the digestive apparatus. 

Reasoning then from the facts more or less clearly presented 
for consideration and knowing from long association the mili- 
tary conditions governing, my scheme would be as follows: 

EVENING. 

Water. 
Groom. 

Hay, 10 lbs., to be followed from one-half to one 

hour later by 
Grain, 5 lbs. " 

MORNING. 

Grain, 5 lbs., to be followed not earlier than two 

hours later by 
Water. 

NOON. 

Hay, 4 lbs., distributed around fence of corral or 
placed in a simple rack. 

Salt should be within the reach of the animal at all times. It is 
preferable to have it in the corral in the shape of *'rock'* salt. 

Bran should be fed by section on successive days and should 
be thoroughly mixed with hot water and a proper quantity of 
salt; the latter has a tendency to prevent fermentation. 

Ten pounds of grain (oats of course, corn is unsuitable except 
in emergency and should be very carefully given) and fourteen 
pounds of hay are amply sufficient in garrison if given in the 
above manner. In the field the allowance could still be 12 pounds 
of grain, two of which should be carried in the nose bag (the 
mouth stuffed with from one to two pounds of hay) on the car- 
riage and offered at the noon halt. This would certainly refresh 
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the horses and prevent the falling^ away in flesh to a great extent. 

The saving on grain in the course of a year (oats costing one 
cent per pound) would be very considerable indeed. 

It is well known that artillery drill regulations require that the 
horses shall be fed part of the hay ration at noon, but it is be- 
lieved this paragraph is a dead letter. 
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ARTILLERY MATERIAL. 

Ship Armor and its Attack. 

By "Gunner." 

Since its introduction in 1855 for the protection of ships of war, armor has 
undergone many changes, and before considering the varieties at present in 
use, it will be as well to run through the story of its evolution. 

The plates tirst employed were of wrought iron, a comparatively soft but 
tough material, which was ultimately completely defeated by the chilled iron 
Palliser projectiles introduced for the purpose. 

Early in the eighties, wrought iron was superseded by both steel and com- 
poimd armor. The latter, which was composed of a wrought iron back, to 
which was welded a hard steel face, presented the ideal combination of a 
tough body to hold the plate together and a hard surface to resist penetration. 

Compound armor was largely used in England, and also by the Italians, 
Germans, and Russians, but the tendency in France and the United States 
was always towards the all-steel plate, and this eventually took a decided lead 
of its compound rival. This was shown by experiments at Spezzia in October, 
1884, and more conclusively in the autumn of 1890 during competitive trials 
at Annapolis and Ochta. 

As chilled.iron projectiles failed against the foregoing type of armor, 
forged -steel were introduced, and the gun was again getting the better of the 
plate when in 1891 various inventor<t introduced methods of surface-hardening, 
the best known of these being those of Harvey and of Tressider. Mr. Har- 
vey*s method consisted of carburising the surface of a suitable steel plate and 
subsequently water-hardening it, the result being a plate with an intensely 
hard surface, which broke up projectiles on impact. It possessed the merits 
of the compound plates, viz. a hard face and a tough back, without the great 
defect of those plates, a tendency for the face to crack and become detached . 
from the wrought iron body. 

The relative resisting values of wrought iron, compound or all steel and 
Harveyed plates, may be given roughly as i, 1.3, and 2. 

Between 1880 and 1893, in consequence of the extreme thickness of com- 
pound or wrought iron required to give adequate protection to battleships 
against the powerful ordnance then employed, their armor was necessaril)' 
very limited in area, and notable examples of ships with thick and small ar- 
mored patches are the Inflexible and the Admiral class. 

Consequently, although armor-piercing projectiles were necessary for the 
attack of these thick plates, the greater part of the ship was unarmored and 
exposed to the attack of common shell. The secondary guns were quite un- , 
protected, or protected only partially, and the introduction of Q.F. guns and 
high explosive shell made the prospect of an engagement anything but 
pleasant to the men behind the guns. 

However, the adoption of Harveyed armor made it possible to double the 
armored area, and the secondary guns, as well as the primary, were afforded 
protection. The Majestic class were the first British battleships to employ 
Harveyed armor, and a glance at the plans of the Majestic and Inflexible will 
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serve to iDustratc the gain^in protection due to the adoption of the Harvey 
process. Of course some of the additional protection was gained by the 
greater displacement of the later ships. 

Harveyed armor, however, was destined to be soon superseded by the Krupp 
product, made by an analogous but improved process, which gave an equ.illy 
hard face, and a tougher body to the plate. Two distinct classes of Krupp 
plates are made, cemented and non-cemented- K.C and K.N.C., for short. 
Both are oil or water hardened, but the hitter is not carburised on the sur- 
face, K.N.C. is reported to be very variable in its behavior, its average 
figure of merit compared to wrought iron is probably about 2.25. The figure 
of merit of K.C. varies with the thickness of the plate. With the 6-inch to 
9-inch plates it may b^ anything from 3 to 2.5 ; with plates over 9 inches it 
averages about 2.2. 

It is found difficult in practice to get uniform results with K.C armor under 
5 inches in thii;kness, more particularly where the surface of the plate is 
curved, as in the case of casemates, and in this and simiUr instances K.N.C. 
plates are mostly used. 

The steel employed in modern armor is not a simple compound of iron 
and carbon, but is alloyed almost invariably with nickel, and very often with 
chromium, Nickel has the effect of toughening the steel, while chromium ex- 
ercises a hardening influence. 

Till recently all steel plates have been pressed or forged, but Krupp ex- 
hibited at Diisseldorf last year some east steel armor which was apparently 
every bit as good as forged steel, and had the advantages of comparative 
cheapness and adaptability to curved structures, such as turrets or cxisemates. 

It is well to note in this connection that the late Captain Orde Brown wa.s 
of opinion, which he gave expression to in the supplement to " Armor and its 
Attack,'* that although hard-faced plates resist the attack of A. P. projectiles 
with comparatively high striking velocities very much better than unhardened 
plates, yet against common shell, which have no points to break, or against 
A. P. with l«)w striking velocities (under i5(X) f.s. ), they present no superiority. 
Indeed, if this be so, they are, owing to their liability to crack, if anything, 
inferior. 

The next point to consider is our means of attacking an armored target, 
(juns may be roughly classified as heavy, medium, and light, according to cali- 
bre, over 9.2 inches heavy, 9.2 inches to 4.7 inches inclusiv^c. medium, and be- 
low 4.7 inches light. The projectiles employed are armor-piercing shot, ar- 
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Muzzle velocitie8,fr()m Bnissey, 1902 ; stri kin k: velocities by Hash forth, penetration by 
Tressider's formula. 

With capped projectiles, strikinvr w thin 20*^ to the normal, the penetration of the la-inch, 
9.2-inch, and 7.5-inch at 3000 yards, and the 13-inch and 9.2-inch at 4000 yards, might be in* 
creaaed 25 per cent. 
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mor-piercing, pointed common, common, and high explosive shells. Pointed 
common, with the exception of that for the 12 -pounder of 12 cvvt., is not 
used in our land service. 

The foregoing table gives the penetration, by A. P. shot from typical heavy 
and medium guns, of K.C. armor at ranges of 3000 and 40vx> yards, Tressider's 
formula for perforation of wrought iron being employed, the K.C. perforation 
being obtained by dividing that of W.l. by a suitable figure of merit varying 
with the thickness of the plate from 2.5 to 2.2. 

The penetrations given in the above table are for direct hits. At angles of 
incidence beyond 35° to the normal, projectiles cannot be depended upon lo 
bite, and in most cases would glance, just scooping a shallow piece out of the 
surface of the plate. 

A. P. shell have probably about J inch the penetration of A. P. shot, but it is 
very doubtful whether they could ever carry their bursting charge through 
this thickness of armor, mor^ especially when the burster is a high explosive, 
which is liable to detonate on impact. 

For common shell a penetration of from one -half to two-thirds the calibre 
of the shot may be expected in unhardened steel. It is extremely unlikely 
that more than a half-calibre penetration would be effected against K.C plates, 
although in the ''Treatise on Ammunition" it is stated that with a striking 
velocity of 2000 f.s. pointed common can get through two-thirds their calibre 
hardened steel. 

High explosive common shell cannot be expected to get through any but 
the thinnest armor, say a quarter to one-third of a calibre. 

When one does get through, the effect of its burst appears to be more violent 
but also more local than that of a powder shell. It breaks up into very much 
smaller pieces and has a much wider angle of burst As a man -killing pro- 
jectile, it is probably superior to ordinary common, but its effect on material, 
except in a closely confined space, seems likely to be less, and its value as an 
incendiary projectile is also probably less. 

It is impossible, however, to speak with any certainty in the matter, as all 
recent experiments have been conducted with the greatest secrecy, and the 
results kept confidential. 

The table on page 320 gives the armor protection of three typical modern 
battleships, and alongside each column wmU be found the guns and projectiles 
with which the armor in question can be successfully attacked. 

In the three ships in this table all essential parts are protected by armor 
from 5 inches to 15 inches in thickness, and unless this armor can be pene- 
trated (except in the case of the belt) fairly often, none of them would be like- 
ly to be put out of action. All previous experience, e,f^. the Huascar versus 
the Almirante Cochrane and the Blanco Encalada, the Chen Yuen at the Yalu, 
goes to show that an armored ship will stand a great deal of hammering even 
from guns which are more than a match for her armor under trial conditions. 

An A.P. shot, unless it penetrates at the water-line, finds its way into the 
boilers, or breaks up inside a casemate or turret, will do but little damage. 
Not much more effect can be expected from A. P. shell, on account of its small 
bursting charge (only 5 per cent of its weight), and the best results will in all 
probability be obtained by the use of common or, in the case of the unarmor- 
ed portions of a ship, of high explosive shell. But to use common effectively, 
the gun must very much overmatch the plate attacked, and for this reason 
the advent of the 9.2-inch as part of the secondary armaments of our battle- 
ships is to be welcomed. 
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It is a question whether the 6.inch should not be replaced by the 7.5-inch, 
which could at least get A. P. shot through a 6-inch Krupp plate at 3000 yards, 
and would in all probability get shell through as well — at any rate, in the case 
of N.C. plates. 

There are also many old-fashioned ships, French battleships in particular, 
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whose secondary armor could be successfully attacked by the bigger gun with 
common shell, but which could resist the attack of the 6>inch with this class of 
projectile. On the other hand, of course the 6-inch has a more easily handled 
projectile, and its rate of fire is greater in a ratio of about 5 to 3. 
A word as to the value of the cap. Under favorable conditions the cap has 
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increased penetration about 25 per cent, the conditions being a fairly high 
striking velocity (not less than 1800 f.s.), and an angle of incidence of not 
more than 20® to the normal. At lower striking velocities, and at greater an- 
gles of impact, the cap probably hinders rather than assists penetration, and 
as these are the conditions which would mainly obtain on service, it is not 
surprising that our naval authorities have hitherto hesitated to adopt it. Also 
the body of the projectile must be strong enough to withstand the shock of 
impact without breaking up, if benefit is to be derived from the cap, and this 
makes it unsuitable for A. P. shell, which almost invariably break up, unless 
ttiey greatly overmatch the plate attacked. A.P. capped shot, however, might 
be of value at comparatively close ranges, in the final stages of a naval en. 
gagement. 

The relatively high value of the heavy guns, 9.2.inch and upwards, is ap- 
parent from a consideration of the above tables. 

There is hardly any armor now afloat which will keep out the A.P. projec- 
tiles of the 12-inch Mk. IX. and foreign guns of equal power, and these guns 
can put common shell through nine-tenths of the secondary armor. The effect 
of the bursting of a heavy common shell of this type is disproportionately 
great. A single 12-inch shell is reported to have put 120 men on the Matu- 
shima hors de combat at the battle of the Yalu, and few ships would continue 
fighting after two such shells had penetrated their armor and burst between 
decks. 

We are never likely to go back to the monster no and 100 ton guns of some 
years ago, but everything at present tendS to show that the smallest medium 
gun in future designs will be the 7.5-inch. 

For combined power and simplicity it would be hard to find, among existing 
designs, a better armament than that of the new Chilian battleships Libertad 
and Constitucion, viz. four lo-inch, fourteen 7.5-inGh, and fourteen 14-pdr., 
but it would not be surprising in the immediate future to see a class of ship 
designed to carry (in addition to machine guns) two types of gun only, viz. a 
main armament of eight to ten 9.2 inch, and a secondary battery of 4.inch. 

Such ships would, of course, be members of the * 'intermediate" class now 
coming into favor, of which the Vittorio Bmanuele is a well-known example, 
and would realize Lord Charles Beresford's ideal of a ship with the smallest 
effective heavy jun and the heaviest effective .small gun. Belt attack is prac- 
tically out of the question, except at very close ranges, and it would then be 
unnecessary, as in such cases, torpedo attack- would be far more likely to be 
effective than gun-fire. The 9.2-inch is quite heavy enough to deal at fight- 
ing ranges with most of the secondary armor afioat, though against the latest 
. types of battleships, with 6-inch K.C. and over, nothing under a i2.inch, or at 
least a lo-inch could be relied on. The light guns are needed to destroy un- 
armored parts and to repel torpedo-boat attacks. For these purposes the 6- 
inch is unnecessarily heavy and the 12 -pounder is too light. The 4-inch seems 
a suitable compromise. 

Seeing that the modern battleship is so well protected against direct fire, 
but so weak against high-angle fire (armored decks are rarely over 3 inches in 
thickness, and unless the upper deck, as in the King Edward, is armored, 
there is no other horizontal protection), it is strange that in this country we 
have not paid more attention to the latter. Against so large a horizontal tar- 
get, and aided by the P.F*., fire from howitzers in coast batteries against ships 
should be extremely accurate. We have, however, only a tew converted 9- 
Jonrnal aa. 
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inch and lo-inch R.M.L. on high-angle mountings, whereas both in Germany 
and the United States great reliance is placed on high-angle fire, and the ii- 
inch B.L. howitzer and the 12-inch mortar are prominent features in the arraa^ 
ments of their respective coast fortresses. 

— United Service Afagaxine^ April, 1903. 

A Set-Back and Prediction Scale for Fire Direction. 

By Captain S. F. BOTTOMS, Artillery Corps. 

The following describes a device for locating mechanically the predicted, 
set-back, and relocated points : 

This scale is constructed on two straight-edges hinged in the center as 
shown in the plate. The scale when used is in the form of a V or a pair of 
compasses, the working edges of the scale being the two inner edges. The 
arms of the scale are maintained at any given angle by means of the arc and 
clamp. 

The inner edges are beveled, and the scale is graduated as shown in the 
plate, and as set forth in the appended tables. The intersection of the inner 
edges is the center of the hinge. 

The scale should be made of German silver, and the thickness of the arms 
should be 3*^ of an inch. A greater thickness may' be used at the hinge to in- 
sure rigidity. 

The fundamental principle upon which the scale is graduated, is shown in 
the Mortar Scale, Fig. i . This scale is graduated on each arm up to one minute, 
in seconds; the next mark is the two minute (2') graduation, which is at the 
end of the arm. One minute equals six (6) inches. The scale is 10 seconds 
to the inch. Each 10 seconds is numbered and the fives are indicated. The 
length of each arm is 12 inches, and all measurements for graduations are 
taken from the zero which is the center of the hinge. 

In the Gun Scale, Fig. 2, only the 20, 30 and 40 second graduations are 
marked. For the remaining second graduations, are substituted range 
graduations, which are placed so as to correspond with their respective times 
of flight, for the particular gun, and muzzle velocity for which the scale is 
constructed. 

The arc is graduated for speed of vessel in miles per hour. The method of 
graduating all of these scales is discussed in the Appendix. 

TO SET THE SCALE FOR Sl'EEl) OK TARGET. 

Four obsen'atiofts^ 20 second inten'ol . — We have thus tracked the target for 
one minute. Free the clamp and lay the scale so that the two, minute gradua- 
tions (inner edge) coincide with the first and last plotted point. Clamp the 
arc and the scale is set for speed of target. 

Three obser^tations, 20 second interval.— ^Gt the scale in the same manner 
using the forty second graduations, instead of the minute graduations. 

Two observations^ 20 second interval. — Set the scale in the same manner, 
using the twenty j^^f7//r/ graduations. 

Three observations^ 30 second interval. — Set the scale in the same manner, 
using the minute graduations. 

Two obsenmtionsy 30 second interval.— ^Qi the scale in the same manner, 
using the thirty second graduations. 

TO DETERMINE THE PREDICTED I'OINT. 

Sot the scale for speed of target. Use the outer edg^ 9^ a straight edge, 
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and prolong the track of the target, on which lay off from any desired point, 
one or two minute predictions, by means of the distance between the one or 
two minute graduations. 

TO DETERMINE THE SET BACK POINT. 

Determine the predicted point and its range, and mark the set.back point 
by means of the two graduations of the corresponding range. 

For mortars determine the set-back for the time of flight. 

The most rapid method for guns will be as follows : On the plotting board 
lay off range circles for each i ,000 yards from the battery. As soon as the 
predicted point has been plotted, note its relative position between any two 
range circles. Lay off the set-back distance for the corresponding position 
between the range graduations on the scale. Thus if the predicted point is 
half way between the 6,000 and 7,000 yard range circles, lay off the set-back 
distance half way between the 6,000 and 7,000 yard graduation on the scale. 

Any measure taken on this instrument for set-back or prediction is a chord 
of the speed angle, and is the distance between the inner edges of the two 
arms, from any particular graduation on one arm to the same graduation on 
the other. 

To use the instrument, lay it flat on the plotting board, with the graduated 
side uppermost. Bring the two similar graduations which are to be used, upon 
the line on which the distance is to be set off. Make the inner edge of one 
arm coincide with the initial line ; such intersection will be the required point. 

To determine relocated point : On the outer or inner edge of either arm, 
two notches are cut at a distance apart equal to the distance on the plotting 
board between the principal station and the directing gun of the battery 
Having determined the predicted point place one notch on this point and 
swing this arm arm around till the line joining notches is parallel to the line 
joining primary station and directing gun. Mark the i>osition of the other 
notch. The point so determined is the relocated point, the azimuth and 
range of which, from the principal station, is equal to azimuth and range of 
predicted point from the directing gun. 

The advantages of this instrument are as follows : 

I St. But one tool is required to be used on the plotting board. 

2d. It can be used for any predicted interval, and for any number of ob- 
servations. 

3d. It is exceedingly rapid. 

4th. It is absolutely accurate. 

APPENDIX. 

MORTAR SCALE. 

The gp-aduations upon this scale are merely times of flight. The zero is at 
the center of the hinge. The arms are graduated to a scale of 10 seconds to 
the inch. 

SPEED SCALE ON ARC. 

This scale is merely intended for easy reference, and it is not necessary 
that it should be absolutely accurate, it plays no part in the fire direction. 

It will be sufficiently accurate to lay oft' each graduation of 5 miles per hour, 
for an angle of 4^43'. This graduation will be the same for all scales. 

GUN SCALE.S. 

Theoretically a scale would be required for each gun, and for every muzzle 
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velocity. Practically such is not the case. Scales may be constructed for the 
service charge for each caliber of gun. This scale may be used without ma- 
terial for quite a considerable variation in velocity. 

Example. — i2.inch B.L. rifle, range 10,000 yards. 

For M.V. 2275, the time of flight -— 22.7 seconds. 

For M .V. 2025, the time of flight = 25.3 seconds. 



Difference 2.6 seconds. 

Now let us assume that we have a scale computed for a M.V. of 2275 f.s., 
but that we are using ammunition having a M.V. of but 2025 f.s. Of course 
as the predicted point is entirely independent ot the M.V. it will be correctly 
located. There will however be an error in the location of the set-back point 
equal to the distance travelled by the vessel in 2.6 seconds. 

If the vessel is traveling at 12 miles per hour the error will be 15 yards. 
If the vessel is traveling at 24 miles per hour the error will be 30 yards. 
This is of course the extreme case. 
Take, the same conditions same gun, with a range of 6,000 yards. 

M.V. 2275 f.s. Tr= 9.4 seconds. 
M.V. 2025 f.s. 7" = 10.6 seconds. 

Difference 1,2 seconds. 

Error, vessel moving 12 miles per hour, 7 yards. 

Error, vessel moving 24 miles per hour, 14 yards. 

These errors are practically zero when compared with the size of the vessel, 
the limits of accuracy of the giin, and plotting board. 

For the new practice velocity of 1300 f.s. a special scale will have to be con- 
structed. 

Thus two scales will be required for each caliber of gun. One for the ser- 
vice and one for the practice charge. , 

TABLE FOR GRADUATING SCALE, FOR 12-INCH B. L. RIFLE. 

Range 3,poo yards. Distance from center o''.425 
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For the purpose of convenience of graduation, these distances in inches are 
given for the nearest quarter second, which means an error of but 3 yards for 
a vessel traveling at 24 miles per hour. 

The set-back point will not be used inside of 3,000 yards. 

TABLE FOR GRADUATING .SCALE, FOR lO-INCH B. L. RIFLE. 

Range 3,000 yards, Distance from center 0^^425 



4,000 
" 5,000 
" 6,000 
** 7,000 
** 8,000 



** " *• o'^6oo 

«» *i « o^'.775 

'* " *• o'^950 

" «. .. 1//.175 

4t ^,,^3^5 



PROFESSIONAL NOTES. 325 

Range 9,000 yards, Distance from center i^'.6oo 

10,000 '» " '* ** i'^825 

" 11,000 ** " " " 2''.o75 

** 12,000 " ** ** " 2^^400 

TABLE FOR GRADUATING SCALE, FOR 8-INCH B. L. RIFLK. 

Range 3,000 yards, Distance from center o''.45o 

*• 4,000 «* ** ** ** o''.625 

" 5,000 " ** ** ** o'^825 

" 6,000 ** " '* ** t".050 

" 7,000 *' *' *' '* I'^250 

" 8,000 " ** " »* 1^^525 

** 9,000 ** " " •* i'^775 

" 10,000 ** ** •' " 2".050 



BALLISTICS. 

Vickers' Armor-plate Trials. 

This plate, which was made at Messrs. Vickers Sons and Maxim^s works at 
Sheffield, measured 8 feet by 6 feet, and has a thickness of 6^ inches full. It 
is made by the Vickers-Krupp cemented process, and was tested at the Esk- 
meal Range, on the Cumberland coast, first on September 16 of last year, and 
again on January 16 of this year, the desire being to ascertain whether lapse 
of time had developed any further effect upon the first attack. 

The first shot fired at the plate was at the right top comer, and was frpm a 
6-inch gun with a charge of 14.25 lb. of cordite, the striking velocity being 21 10 
foot-seconds and the energy 3087 foot- tons. As is shown by Fig. i, the only 
effect on the plate was a flaking, and a penetration which did not exceed at 
any point ij^ in. 

The second shot, also of the so-called *'armor-piercing*' type, was at 
slightly increased energf}', but here again the shot was completely broken up, 
and the parts are shown in front of the plate in our engraving (Fig. i). 

For the third round it was decided to use the 6-inch shot fitted with the 
Johnson cap, as manufactured at the Barrow Works of the Vickers Company, 
the weight of the cap being about 7 lb. The striking velocity was about the 
same as in the two previous shots, with slightly increased energy, due, no 
doubt, to weight. This shot was directed to the center of the plate, and, as 
shown in our engraving, the projectile went through the plate and the back- 
ing behind. There can be no doubt as to the enormous power of propulsion 
maintained by the shot after impact ; the diameter of the hole made in the 
plate was only y^ inch more than the shot itself, and there was absolutely no 
crack in the plate. The extent of flaking from this shot is rather smaller than 
in the case of the second shot. A piece of the plate, moreover, was driven 
through the backing and the skin -plate beyond the backing of the armor- 
plate, and was picked up 38 feet in the rear. The shot was completely bro- 
ken up ; the pieces are shown in the foreground of the engraving (Fig. 2). 

As we have already said, it was decided to delay the firing of the next three 
shots for four months. The fourth shot, which was the first fired on January 
16, was aimed near the top left-hand corner, as shown in Fig. 3. It should, 
perhaps, be explained here that the three original shots had, through lapse of 
time, got slightly rusted over, which accounts for their black appearance in 
the engravings (Fig. 3 and 4). The fourth shot was again from the 6-inch gun, 
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and was of the so-called "armor- piercing" type. Here the velocity was 1104 
feet per second, and the striking energy over 3000 fixit-tons. The plate still 
stood well up af^inst the attack, the extent of penetration being only i^ 
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After this severe trial, it was decided to attack the plate with the 7.5-inch 
gun, firing an armor piercing shell fitted with a Johnson cap as made by the 
Vickers Company. Such an attack upon a plate of 7 inches, following on five 
shots, was a severe punishment. The plate, as seen in the engraving (Fig. 4), 
shows not a single crack, which is proof of the satisfactory manufacture ; but 
at the same time it was made obvious that Krupp armor, even of the very 
best quality, cannot withstand an attack from a capped shell. The 7.5-inch 
gun, with a charge of 33.2 lb. of cordite, developed a velocity of 2107 feet per 
second, which is not so high as is possible with this weapon using a greater 
charge, or nitro-cellulose powder. The energy developed was 6301 foot-tons. 
Even at this comparatively low energy, the capped shot went through the 
armor-plate, the backing, and the skin-plate beyond. Daylight, as shown in 
the photograph, appeared through the hole in this case, as well as in that of 
the hole immediately below it, which had been made by the capped shot from 
the 6-inch gun ; again the diameter of the hole was only a little more than 
that of the shell. Although the shell in this case was broken into pieces, the 
fragments passed through the plate, the point and base-plug being found 20 
feet to the rear, and, as shown in the foreground of the engraving ( Fig. 4), the 
base -plug was not deformed to any extent. 

It is therefore evident that even with this striking energy of C300 foot-tons 
it would be possible for an explosive shell to find its way through 7 inch armor 
into the interior of the ship, and there do very serious damage. The 7.5-inch 
gun has on other official tests developed a muzzle velocity of 2920 feet per 
second; and an energy of 11,800 foot -tons — almost double that on the occasion 
of the attack against this 7.inch armour — so that, with superior propelling 
powder, it is possible to conceive that the degree of penetration on this occa- 
sion could be attained at very considerable ranges. In any case the trial es- 
tablishes the efhciency of the Johnson cap against the very best armor. As 
an indication of the quality of the plate, it may be noted that the proportion 
of energy developed in the attack to the total weight of plate works out at 
3730 foot-tons per ton of plate. — Engineering^ March 13, 1903. 

DRILL REGULATIONS, MANEUVERS AND PRACTICE. 

Manual for the 6-inch Rapid Fire Gun. 

(Mounted on U. S. Disappearing Carriage.) 
Arranged by second lieutenant THOMAS W. HOLLY DAY, Artillery Corps. 



(u:n dktachmknt. — cin ( ommandkr, c;unnkr and 4 cannonkrs. 

Name of Detail. Duties and Posts * 

Gun Commander (Sergeant) Carries up range scale and difference chart and 

places them on shelf or table near telautograph 
or telephone. 

Gunner (Corporal or pri- Carries up sight and places it on sight standard, 
vate, duly qualified). 

Breech Detail (2 privates, Nos. i and 2 assist each other in putting on the 
Nos. I and 2). sleeves. 'No. i carries up lanyards and bucket 

containing oil, placing lanyard and bucket con- 
venient to breech. No. 2 equips himself with 
primer pouch and wire, secures the loading tray 
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and carries it up, placing the loading tray on 
loading platform convenient to breech. Nos. i 
and 2 remove and replace breech cover, open and 
close breech, insert and remove loading tray, in- 
sert cartridge and see that it is sent home, clean 
the bore, chamber, breech -box and breech-block 
and assist in ramming the projectile. No. 2 serves 
vent. When piece is fired by friction primer No. 
I fires. 

Posts, — Immediately in rear of breech, facing 
it, No. I on right. 
Elevating Detail {,1 "pviysXe^ Carries up rammer and prop. Gives the eleva- 



No. 3). 



Traversing Detail {1 pri- 
vate, No. 4). 



Charge Detail (4 privates, 
Nos. 5, 6, 7 and 8). 



tion when so directed by the gun commander or 
gimner. 

Post, — At elevating wheel, facing carriage. 
Carries up traversing crank, oil measure contain- 
ing oil and funnel. Places traversing crank on 
shaft and oil measure and funnel convenient to 
post of No. 3. No. 4 removes and replaces muz- 
zle cover. 

Post. — At traversing crank, facing gunner. 
No. 5 carries up retraction crank and places it on 
the shaft, also filling-plug wrench and places it 
convenient to his post. No. 6 carries up bore 
sponge and prop and places sponge on prop in 
convenient position. Nos. 7 and 8 each secure a 
truck. Nos. 5 and 6 lift projectile from- truck and 
place same in position on loading tray. Nos. 5 
and 6 assist in ramming and operate the trippmg 
arms. Nos 7 and 8 keep truck of ammunition 
constantly at gun, No. 7 bringing up full truck as 
No. 8 leaves piece with empty truck, and so on. 

Posts. — Nos. 5 and 6 opposite the middle of the 
tripping arms, facmg carriage; Nos. 7 and 8, each 
at his ammunition truck. 



Ammunition Detail, 
Ammunition Sergeant. 



One non-commissioned officer and 2 prri'ates. 

Inspects cartridge room, shell room and any me- 
chanical appliance which may exist for expedit- 
mg the supply of ammunition. Exercises gen- 
eral supervi.sion over the ammunition supply. 
Fuzes shell. 

Cartridge Detail {i private). Gets out or assists in preparing cartridges. 

Projectile Detail {i ^r'wsXo). Gets out the projectile directed and assists am- 
munition sergeant in fuzing shell. 

Hoist Detail {i private). Operates shot hoist. 

At the command **Examine gun'% the breech and muzzle covers are re- 
moved and placed out of the way. The breech is opened and vent cleared. 
The bore, chamber, breech-box, breech-block and breech mechanism careful- 
ly inspected, the parts needing it thoroughlj' cleaned and the breech closed 
after inspection ; the recoil cylinders opened, examined, filled if necessary 
and securely closed ; the elevating and traversing gear tested ; the azimuth 
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indicator tested for adjustment ; the level of the traverse circle tested ; sight 
examined ; the telephone or telautograph, the electrical and percussion firing 
gear inspected and tested. 

At the command **Load", the breech is opened and vent cleaned ; breech- 
box and breech -blodk cleaned and oiled if necessary ; loading tray inserted ; 
projectile placed on loading tray and rammed home ; cartridge inserted and 
pushed forward by hand until its base barely clears the gas-check seat ; load, 
ing tray removed ; breech closed ; primer inserted. If percussion firing gear 
is to be used, No. i then inserts hook of lanyard in the ring of the safety at- 
tachment and remains in readiness for the command to fire. 

After the gun is loaded the gun commander commands "(i) Prepare to trip, 
(2) Trip." At the first command the tripping arms are grasped by Nos. 5 and 
6 on their respective sides ; at the second command the arms are raised and 
the pawls released. 

Firing;. — The gun commander give the command A'o. — . Fire for single 
shots, or the command No. — , Commence Firi/iji( when rapid firing is employed. 
When rapid tiring is employed the gunner will give the command "Fire" as 
soon as the piece is properly aimed after hearing the gun commander's com- 
mand *'Ready", which will be given when the piece is fully in battery, and if 
Case II. be used, when the proper elevation is obtained After firing, the gun 
is immediately loaded with the same kind of projectile if no other command 
or direction be given. For commands, etc., for firing single shots see **(jen- 
eral Duties, Drill Regulation for Coast Artillery". 

NOTKS ON THE MANUAL. 

The gun commander and gunner go wherever their presence is necessary. 

Duties of Breech Detail, — No. 2 opens and closes the breech and cleans the 
vent ; seats and removes the loading tray ; helps to sponge the bore and 
chamber when cleaned : helps ram projectile ; inserts cartridge, pushing it 
forward by hand so that its base barely clears gas-check seat ; inserts primer. 
No. I washes out breech-box and breech-block with hand sponge and oil if 
necessary. If necessary to clean the chamber he uses chamber sponge for 
that purpose, before cleaning the breech-block, etc. The bore is also cleaned 
if necessary. No. i replaces spH)nge after using it ; helps ram projectile and 
replaces rammer. 

Charf^e Detail.— W. the command **e/xamine gun" No. 5 takes a plug 
wrench, and, with No. 6, mounts upon the chassis. They unscrew and take 
out the filling plugs of both cylinders, and ascertain if they contain the proper 
amount of oil. It is necessary that both cylinders be opened when any filling 
is done, to avoid the formation of air cushions. If the cylinders are not full. 
No. 5 calls to No. 3 for the funnel and oil measure, fills the cylinders and pa.sses 
the funnel and measure back to No. 3. Nos. 5 and 6 then replace the filling 
plugs, screwing them home, and resume their posts. No. 5 replacing the 
wrench. 

At the command '"Load" JJos. 5 and 6 lift projectile from truck; place same 
on loading tray. After placing head of rammer at base of projectile they as- 
sist in ramming, then immediately resume their posts at tripping arms. 
Nos. I, 2, 5 and 6 ram projectile at command '*Ram" from No. 2, Nos. i and 
2 nearest breech — even numbers on left ; odd numbers on right. 

To bring the gun from the firing to the loading position, the gun comman- 
der commands **(i) Man the retracticm gear, (2) Heave, (3) Halt". At the 
first command Nos. 5 and C mount upon the chassis and place the ends of the 
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rcipes on the hooks on the gun levers. At the second command Nos. 3 and 4 
take position at the retraction crank and turn the crank until the gun has been 
brought back to the loading position; when the gun commander gives the 
third command, Nos. 5 and 6 take the ends of the ropes off the lever hooks. 
A change of elevation can be effected at any time during the operation of 
loading, and the gun can be traversed at all times during this operation ex- 
cept when the projectile is being placed on the loading tray and rammed 
home. 



Gunnery. 

News has come from Bermuda that whilst the Ariadne was at target prac- 
tice, William Rowe, second class petty officer and seaman gunner, captain of 
one of the 6-inch quick-firing guns, got off ten rounds in one minute, and hit 
the target every time. This is claimed as a world's record, and one which is 
likely to be held for some time, for this performance constitutes a record for 
the number of hits made in one unbroken series, and also of the number of 
rounds discharged within a minute. 

In view of this the record of the Ocean for 1902 is interesting. With her 12- 
inch guns she hit, at the rate of 1.41 per minute, seventeen times out of 
twenty-five rounds, and with her 6.inch guns, at the rate of 4.87 per minute, 
117 hits out of 163 rounds. Previously the record had been the Terrible's, with 
102 hits in 1 23 rounds with her 6-inch guns. 

— Army and Navy Gazette, April 18, 1903. 

Artillery Practice at Fort Monroe, Va. 

The following table gives the results obtained by the companies at Fort 
Monroe, Virginia, during the recent practice. May, 1903 : 



Company 



6th 
Olarris) 

13th 
(Walke) 
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(Barrette) 
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Remarks 



Series inter- 
nipjted, inter- 
ferinf? vessels. 

Series 
interrupted. 

Series fired 
without inter- 
ruption. 

Series 
interrupted. 

Series inter- 
rupted inter- 
fering vessels. 

Series 
interrupted. 

Series inters 
rupted. third 
shot struck 
leading^ scow. 

Series 
interrupted. 



The practice was with practice charges 
which accounts for the short ranges used. 



giving a M.V. of about 1300 f.s., 



Artillery Practice, 58th Company, Coast Artillery. Battery Anderson, Fort lloi 
Va., April i6th, 1903. la-inch B, L, Mortar, steel. Moving target. 



PROFESSIONAL NOTES. 33 1 

The 13th Company and 35th Company, upon a day previous to the actual 
practice, fired each two trial shots corrected for drift and atmospheric condi- 
tions to test the powder. In the practice, the charges for the first three shots 
of each of these companies were of the same lot of powder as that used in the 
trial shots ; the last two charges of each were of a diflerent lot. In both cases 
the last two shots of each of these two companies went far beyond the target 
and were misses ; the new powder evidently gave higher velocities than the 
older lot. 

All companies firing, except the 1 1 8th and those using mortars, relied on 
the corrections determined by the trial shots, taking the proper elevations 
for the predicted ranges from the range table. The 118th Company corrected 
its elevations from the observation of fire. ^ 

The 35th Company used the chamber sponge after each round. This gun 
lequired 15 seconds to run into battery after tripping. 

In the case of the mortars Brown Prismatic powder was used. No trial 
shots for velocity were fired, the performance of the powder of preceding year 
being the only guide. The results of the practice of the 58th Company is 
shown in the plate. 

ORGANIZATION AND ADMINISTRATION. 

The Defensive Organization of the French Coast. 

A table annexed to the decree of February 17, i8q4, divided the coast line 
of the French coasts into 19 sectors. In these the headquarters of the com- 
manding officer were fixed at : 

Dunkerque, Abbeville, le Havre, Cherbourg, St. Malo, St. Brieuc, Brest, 
Lorient, St. Nazaire, les Sables-d'Olonne, Rochefort, Royan, and Bayonne.on 
the Atlantic coast ; Perpignan, Cette, Marseille, Toulon, Antibes and Nice on 
the Mediterranean. 

The coast of Corsica and that of Algeria-Tunis constituted two other sectors. 

In case of mobilization, the maritime prefects exercised corn m and, under 
the direct authority of the Minister of war, over all the elements pertaining to 
the Ministry of war, which co-operated in the guarding and immediate de- 
fense of the coast or the islands of their districts (arrondissements). 

The commanding officers of the sectors are under the orders of the mari- 
time prefects, except, however, those of the sectors the coast of which is con- 
tained in the perimeter of a fortified pierce other than a military port ; that is 
to say, the sectors of Dunkerque, Hayonne, Perpignan and Nice and that of 
Marseille in so far as especially concerns the sea front of that city. 

All the commanding ofticers of sectors are general officers of the navy ex- 
cept those of Dunkerque, Bayonne, Perpignan, Nice and Antibes, (where the 
safety of the railroad is of especial importance to the Army of the Alps), who 
are general officers of the array. 

A general or field officer of the army is attached to the staff of the com- 
manding officer of the sector when the latter belongs to the navy, and con- 
versely. 

The commanding officers of the sectors have under their orders : 

The custom house officers of the ct)ast brigades, and those of the mobilized 
active units ; the troops of the army especially attached to the defense of the 
sector as soon as these elements of defense are constituted after mobilization; 
the means of the fixed defense dependent on the navy, and the floating de- 
fense of the district, when one of the points of the sector where these elements 
are stationed is menaced. 
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In case of attack, if the commanding officer of the sector judges that the 
troops under his orders are insufficient to repulse the attack, he informs the 
commanding officers of the neighboring sectors who send him the forces that 
they may be able to spare ; if these forces are insufficient, the commanding 
officer of the threatened sector notifies the commanding officers of the neigh- 
boring subdivisions who then furnish him reinforcements. 

In case these reinforcements exceed the effective strength of three battaU 
ions, the general commanding the region* assumes direction of the operations 
on land and the command of all land troops of the sectors of the region. 

If circumstances require the presence of large organized units of the army, 
military authority assures the direction of operations by virture of a special 
order of the Minister of war. 

A recent ^cision (February, 1903) of the Upper War Boards of the Army 
Navy combined (Conseils sup^rieurs de la Guerre et de la Marine) has still 
more increased the powers of the maritime prefects by giving them charge of 
the artillery of all the works fronting the sea along the coast of their district 

The following is a summary of this important decision as given by the 
Moititeur de ia thtte : 

** In future, the navy will have control of the artillery of the coast batteries 
and of works facing the sea. The navy will hold its authority, in the premises, 
by virtue of a permanent delegation of authority from the Minister of war. 

The vice-admirals, maritime prefects, who are governors of the military- ports, 
headquarters of their command, will receive, accordingly, an extension of 
their powers in regards to the defense of the coast, and reserve officers of the 
navy will be attached to the coast batteries." 

By the application of this decision there results that henceforth the mari- 
time prefects alone will have the direction of operations directed against the 
enemy aHoat and will retain authority over all the material afloat whether this 
material be stationed at any point whatever of the maritime district or in a 
port forming part of a military port placed under the authority of a special 
governor. 

A naval officer will be stationed in all the coast batteries to serve as an in- 
termediary between the commanding officers of the said batteries and the 
general officer to whom the maritime prefect will have given the command in 
chief of these batteries, in the case of fortifications placed under the direct 
authority of the maritime prefect ; in the case of fortified places under a 
special governor, a ranking officer of the navy will be attached to the staff of 
the governor to represent the maritime* prefect, and he will have executed, 
after consultation with the governor, the orders he may recommend or receive 
from the maritime prefect for operations afloat. 

The coast batteries will contmue to be commanded by the officers and 
served by the artillery of the fortress artillery battalions, but to the staff of 
the commandant of each of the batteries there will be attached, as in Italy, a 
naval officer who will be competent to assist and enlighten him in those parts 
of his duties that are exclusively maritime, such as the identification of war- 
ships, friendly or hostile, signalling, transmission of information to receiving 
stations, etc. 

As long as the enemy may not have effected a landing, unity of command 
will be realized then throughout the extent of the district of the maritime 
prefect ; if the enemy succeeds in disembarking forces, in order to repulse 

• Miluary district of an army corps in time of peace; it has eitfht subdivisions it region- 
one to each infantry regiment of the corps. 
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which more than three battalions are necessary, unity of command disap- 
pears, because the direction of operations on land then pertains to the com- 
manding , officer of the region, the maritime authority continuing to make 
disposition of the floating means of d»"fense. A special co-operation between 
the two Departments will be necessary in such a case in order to bring to 
bear in combination the full force of the land and sea elements of defense 
against the common adversary. 

This shows how delicate is the problem of bringing together the means of 
action of the two Departments concerned. Among the different elements of 
each, also, difficulties of almost the same kind exist For example, for a long 
time the maritime mobile defense, which has a most important role in coast 
defense, pertained in each military po:t to the service of the submarine de- 
fense. The decree of April i, 1902, has now caused the mobile defense to be 
an independent service directly under the orders of the maritime prefect. 

Independently of the submarines now grouped at Cherbourg, Rochefort and 
Toulon, the mobile defenses are now constituted essentially of torpedo boats 
grouped by 6 to form a division, having as flagship a torpedo boat destroyer 
or a torpedo gunboat to serve as a scout for the division and to direct it in its 
attacks. Bach division is subdivided into three sections and each section is 
composed of two torpedo boats commanded, one by an officer, the other, by 
a Avarrant officer. The divisions are stationed in time of peace at Dunkerque, 
Cherbourg, St. Servan, Brest, Lorient, Rochefort, Marseille, Toulon, Ajaccio, 
Bizerte, Alger and Oran. 

— Re7fue du Cercle Afilitaire^ April 4; Ann ee et Marine^ March 8, 1903. 

WARSHIPS AND TORPEDO BOATS. 

Some New Types in the German Navy. 

For the last forty years a steady increase in the size and efficiency of guns 
has produced a corresponding accumulation upon men-of-war of defensive 
armor plate, which, on its part, greatly improved in its protecting value as 
time went on. Both these changes tended to increase the weight and there, 
fore the size of the ships, and a gradual growth of the displacement of battle- 
ships and cruisers is noticeable in the navies of all countries. A similar effect 
has been produced in the merchant service, by the demand for quick trans- 
port and long-distance traffic, the former necessitating considerable engine 
space and additional storage room for fuel, while the latter makes at any rate 
the second of these conditions necessary. 

This increase is very clearly shown in the torpedo boats of the German fleet, 
whose displacement has risen from 85 to 350 tons within the last twenty years. 
The internal equipment, too, of the ships has undergone very marked changes, 
not only in the introduction of the use of electricity for a number of auxiliary 
machines and for other purposes, but also in the disposition of the guns and 
the mechanism for discharging torpedoes. The latter has been placed below 
the water line in the most recent German battleships H, J, K, L. 

The battleship H launched in 1902 has a length of 398 feet 6 inches, and a 
beam of 73 feet 6 inches, with a calculated draft of 24 j-^ feet and a displace- 
ment of I3,2(X) tons when fully equipped. It is by 2,050 tons larger than the 
boats of the "Kaiser" class. The three propellers are driven by three triple- 
expansion engines, which have a combined horse power of 16,000, producing a 
speed of 18 knots per hour. The requisite steam is raised in six cylindrical 
boilers and eight water- tube boilers of the Schulz type. The normal cargo of 
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coal is 700 tuns, the maximum cargo i6<x) tons, and 2cx) tons of oil fuel can be 
carried in addition. 
The armament of these ships is unusuilly heavy. It consists of : 

1. Four II -inch quick-firing guns of 40 calibers, mounted in revolving 
turrets. 

2. Ten 65/4.' -inch guns of 40 calibers in the battery. 

3. Four similar guns in revolving turrets. 

4. Twelve 3 '/-inch guns of 35 calibers length on central pivot carriages 
(pattern 1SS9). 

5. Twelve i '.-inch machine guns and eight '^^-inch machine guns. 

The heavy 11 -inch guns stand in pairs in two armored turrets in front of 
the foremast and behind the mainmast resi)ectively. The battery with ten 
to '4 -inch guns lies between the two turrets, but on the next lower deck and 
above the battery on the upi>er deck are placed the four smaller revolving 
turrets for tlie remaining four 6^4 -inch guns. 

The foremost and rearmost buttery guns can also be fired dead ahead or 
dead astern. In the arrangement of smaller guns (3 '^i ^^"^l ' *^ inch) the chief 
object kept in view was to give them as large and as open a field as possible. 
The new ship H is capable of concentrating two 11 -inch guns, four 64^' -inch 
guns, and six 3«vinch guns fore and aft, or four 11-inch guns, seven Oi^'-inch 
guns and six 3^2 -inch guns on either broadside. 

The armor plating, too, shows many improvements in the ships of the H 
class. The barbette and citadel armor is so combined with the barbettes of 
the heavy revolving turrets that there is no unprotected portion left between 
them. The central armor is reinforced and the conning tower and the bar- 
bettes of the revolving turrets have more than the usual protection. The 
water-line belt, 9 inches thick amidships, tapering to 4 inches at the ends, ex- 
tends the full length of the ship, and above this the citadel armor 6 inches 
thick extends over three-fifths o( the length. The turrets for the heavy guns 
are 10 inches thick ; those for the secondary guns, 5 »/4 inches thick. There are 
also two horizontal, slightly convex armored decks, of which the lower one is 
at the level of the lower limit of the belt armor, the upper one being above the 
water-line. The torpedo equipment in these battleships of the class H, just 
as in those of the *'Kaiser'' class and of the ''Wittelsbach'' class, ctmsists of 
six torpedo tubes for 17^4 -inch torpedoes, five of which are submerged. 

The excellence of the new torpedo boats built in the **Germania" docks is 
well know^n. At their trial runs they made about 29 knots per hour, carrying 
their full equipment. Four of these have been built so far, two more being 
now building. These fast boats are 206 feet 8 inches long, have 23 feet beam, 
and 350 t(ms displacement. The two propellers are driven by engines indi- 
cating 5,400 horse power, and according to contract 26 or 27 knots per hour 
were to be attained. As stated above, the speed actually produced exceeded 
this. The armament consists of three 2-inch quick-firing guns, of which two 
arc placed on either broadside in front of the conning tower, and the third is 
astern on the after conning tower. The torpedo equipment consists of three 
tubes of 173^ inches diameter. 

—Scientific American SupplemenU March 28, 1903. 
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A History of the Peninsular War. Charles Oman, M.A., Fellow of All 
Soul's College and Deputy -Professor of Modern History (Chichele) in 
the University of Oxford. Vol. I. 1807-1809. From the Treaty of 
Fontainebleau to the Battle of Corunna. Oxford : Clardeon Press. 
1902. Pp. 656, with maps, plans and portraits. 

This is an entirely new work on this important epoch in history, free use 
being made therein of the enormous bulk of valuable material that has accu- 
mulated since Napier's day in English, French and Spanish, bearing on this 
period. Napier's work, which has held the field for sixty years, must still be 
regarded as a clafisic on the subject, and his vigorous prose descriptions will 
always remain as masterpieces in the English language, but Napier's was not 
an unprejudiced view, and in the light of public and private papers which 
have come to light in the past half century, as well as some recent histories 
presenting the Spanish side of the war, it is found to be extremely unreliable 
both as regards the Spanish Juntas and the Tory governments of 1 808.1814. 

Professor Oman, the author of the present work, has been working for some 
ten or fifteen years at the original sources, and has been impressed with the 
necessity for a new and more reliable history of the war, as a result ot his in- 
vestigations. He soon became impressed with the feeling that Napier is not 
always a trustworthy guide: 

**A11 his views are coloured by the fact that he was a bitter enemy of the 
Tories of his own day. The kinsman not only of Charles James Fox, but of 
Lord Edward Fitzgerald, he could never look with unprejudiced eyes on their 
political opponents. Canning and Spencer Perceval were in his ideas men 
capable of any folly, any gratuitous perversity. Castlereagh's splendid ser- 
vices to P!^ngland are? ignored : it would be impossible to discover from the 
pages of the Peninsular War that this was the man who picked out Welling- 
ton for the command in Spain, and kept him there in spite of all manner of 
opposition. Nor is this all : Napier was also one of those strange English- 
men who, notwithstanding all the evidence that lay before them, believed 
that Napoleon Bonaparte was a beneficent character, thwarted in his designs 
for the regeneration of Europe by the obstinate and narrow-minded opposi- 
tion of the British Government. ♦ ♦ ♦ * * 

**On the other hand, Napier was just as over-hard to the Spaniards as he was 
over-lenient to Bonaparte." 

The work opens with a discussion of the Treaty of Fontainebleau, and inci- 
dentally analyses Napoleon's character and designs. The Court of Spain is 
portrayed with a master hand, and, and the picture drawn remains indelibly 
impressed on the mind : the imbecile King, Charles IV, his Queen, *'about the 
most unfit person in Europe to be placed on the throne at the side of such an 
imbecile husband", the incapable upstart Godoy, Prime Minister, and the 
heir to the throne, the weak Prince Ferdinand, are all presented in fine pen 
pictures, laying bare their characters with an unsparing hand. 

The conquest of Portugal and the French aggressions in Spain follow rapid- 
ly, and then comes a vivid description of the outbreak of the Spanish Insurrec- 
tion. 
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Before taking up the military operations, the author devotes a chapter to 
the military geography of the Peninsula, and the armies on the two sides 
(French and Spanish) and their tactics. 

The first operations include the siege of Saragossa, the Battle of Medina de 
Rio Seco, and the capitulation of Baylen. The authors calm but impressive 
style may be judged of from the following extract of bis description of the 
siege of Saragossa : 

*'A11 through the afternoon of the fourth of August, the French slowly 
pushed their way up the streets which lead northward towards the Coso, the 
main thoroughfare of Saragossa. They could only get ft>rward by storming 
each house, and turning each barricade that offered resistance, so that their 
progress was very slow. While inflicting terrible losses on the Spaniards, they 
were also suffering heavily themselves. But they drove a bn)ad wedge into 
the city, till finally they reached and crossed the Coso, halfway between the 
southern wall and the river. In the streets beyond the Coso their impetus 
seemed to have exhausted itself : many of the men were too tired to press for- 
ward any longer ; others turned aside to plunder the churches and the better 
sort of houses. Verdicr tried to cut his way to the great bridge, so as to di- 
vide the defenders into two separate bodies, and was so far successful that 
many of the Spaniards began to troop off across the river into the suburb of 
San Lazaro. But he himself was wounded, his main column lost its way in 
the narrow side-streets, and the attack died down." 

•*In the late afternoon there was alrnost a suspension of hostilities, and the 
firing slackened for a space. But at last the Aragonese, encouraged by the 
exhaustion of their enemies, began to resume the offensive. * ♦ * 
The fighting was of that deadly sort in which the question has to be settled, 
whether the defenders of the houses in a street can shoot down their assail- 
ants, exposed in the roadway, before the latter can burst into each separate 
dwelling and exterminate its garrison in detail. Often the French held the 
upper stories long after the Spaniards had seized the ground floor, and the 
staircases had to be stormed one after the other." 

The story then takes up the succession of events, treating them in great de- 
tail : the outbreak of the Portuguese Insurrection, followed by the landing of 
the British and the evacuation of Portugal by the French ; the struggle in 
Catalonia and the French retreat to the Ebro ; the arrival of Napoleon and his 
rapid advance to Madrid ; and finally the campaign of Sir John Moore, which 
closes the first volume. 

The maps are excellent, their topographical details having been drawn from 
the splendid atlas published by the Spanish War Office during the last twenty 
years. 

There is an appendix containing many valuable papers and lists, and a 
good index. 

The entire work will be a notable addition to general and military history, 
and constitutes an excellent study in state policy, strategy and tactics. 

J. P. W. 

The Principles of Land Defence and Their Application to the Conditions of 
To day. Captain H. F. Thuillier, Royal Engineers. New York : 
Longsman, Green & Co. 1902. Pp. 384. 

The work before us is unquestionably the most advanced in its ideas and 
principles of any tliat has recently been published. It deals particularly with 
the tactics of the employment of fortifications on land, and its modem charac- 
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ter is at once evinced by the statement in the Preface that "a knowledge of 
the correct tactical disposition and employment of defensive works is a, neces- 
sity for every soldier. It is the general custom in English military teaching 
to make a broad distinction between Field Fortification and Permanent Forti- 
fication, and to consider the former as a subject to be understood by all 
branches, and the latter to be an abstruse science confined to the technical 
branches. This is wrong; the two are the same in principle, and, though 
works of the one nature have to be executed by the troops themselves, while 
those of the other are constructed under the superintendence of technical 
experts, yet the design and disposition of either lie entirely within the domain 
of the practical soldier, and a knowledge of the principles is as important a 
part of military education as any other branch of the warlike art". 

Similar opinions have quite recently been expressed by a number of tac- 
ticians in various countries, especially by field artillery officers. All seem to 
appreciate that this subject is no longer the particular province of the tech- 
nical troops (artillery, engineers or pioneers), but is the public property of the 
army at large. 

After discussing the relation of fortification to strategy, national defense 
and tactics, the author states the two great principles at its foundation, 
applying at all times and to all weapons. The early forms and the changes 
brought about by improvements in weapons are next considered, leading up 
to the third principle of fortification. 

The causes of success and failure in various sieges aie discus.sed, illustrated 
by the wars of Marlborough and Eugene, the Peninsular War and Sebas- 
topol. Coming down to more recent times the, Franco-German seiges, and 
Plevna receive considerable attention. 

In the American Civil War the sieges of Fort Fisher and Vicksburg are 
used in illustration, and then the more recent developments in fortification are 
taken up— the Trydall Redoubt and the views of Sir G. Clarke. 

The most important part of the work is comprised in the last few chapters 
(covering, however, about one-half of the book), in which are treated the high 
explosive shell, smokeless powder, magazine rifle fire and the new element of 
concealment of defensive works. The illustrations iire taken largely from the 
Boer war, and tlie lessons are summed u]) in the probable mode of attack of 
the future. 

The tactical organization of fortified positions of the present day is lully 
discussed from all points of view. It is interesting to note that in calculating 
the infantry garrison required for a fortified position, the author lays down 
the rule that about two men for every yard of front will be sufticient, and this 
will provide for firing line, supports, reserves and losses due to disease and 
the enemy's fire; while the artillery garrison must be about thirty men for 
every medium and heavy gun and eighteen for each light piece. The strength 
of infantry iXHjuired is based on the number of yards of parapet which may 
be attiicked simultaneously, not on the entire perimeter of the place. 

The work concludes with an appendix containing Major-(Jeneral Baden- 
Powell's Report on the vSiege of Mafeking. 

The book is well illustrated, and its subjoct-matter is new and original. 

It is without doubt the most important work on the subject of which it treats 

that has appearecl in the last (juarter of a century. 

J. P. W. 
Journal 23. 
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Mtlitaer-Lexikon, Handwoerterbuch der Militaerwissenschaften. H. Froben. 
iu8. I go I. Berlin: Martin Oldenbourg, Pp. 910. (Supplement I, pp. 

52). 

This is the most recent and one of the best military dictionaries published; 
it is certainly the best in the (ierman language. It is a successor to Schei- 
bert's Illusirirter Deutscher Militcir Lexikon, The principal assistants of 
Scheibert ( Major-Gen erals Wille and von Zeppelin) were also Frobenius' assis. 
tants, but their articles in the older work were entirely rewritten for the new 
one. All other articles are entirely new. 

In order not to become obsolete in part before it was completed the diction- 
ary had to be written rapidly, so that errors necessarily resulted, such as the 
omission of the scaU from a few of the maps. But on the whole the work is 
remarkably free from grave errors or omissions. 

In the historical notices the author wisely decided to Kohack no farther than 
the Thirty Year's War, and to limit himself to what is important in a military 
sense. 

There are 513 illustrations in the text, 5 charts giving the present stations 
of the troops of the great armies: Germany, France, Russia, Austria and 
Italy, and a complete table of the world's rapid-fire g^ns. 

Many of the articles are very comprehensive, for example, that on Military 
History and that on Military Literature, the former covering eighty pages, 
the latter thirty. The work is particularly rich in plans of battles, and the 
/or/zVo/ element is very prominent throughout the l»ook. The war material 
illustrated is entirely modem, and in general, the very latest. 

The supplement contains even more recent words and data. The principal 
additions are the various forms of automatic pistols (fully illustrated), the lat- 
est organization of the U. S. army and navy, of the Spanish and Turkey army 
as well as a number of others, together with the recent changes in all; the 
new Machine Gun Companies of Switzerland (illustrated), the fortification 
works at Gibraltar, the new German siege gun and mortar, and Schneider- 
Canet's double guns of heavy calibre. 

It is impossible to g^ve a clear idea of the salient points of this excellent 
military dictionary without making extracts of the parts illustrating them, 
and that would take up too much space. Suffice it to say that the system and 
arrangement are excellent, and the cross references leave nothing to be de- 
sired. The object of the editor, to include only what is important in a mili- 
tary and a modem sense, has been accomplished, and the wortis typical of 
the useful dictionary for the military student of to-day, without going into 
technical details or the nomenclature of small parts of war material. 

A really good military dictionarj' in small compass is very rare in any lan- 
guage, but perhaps the best and most complete are the French. In the Eng- 
lish language there is no good modem one. The work entailed in compiling 
a dictionary is stupendous, and the return in case of a military dictionary is 
comparatively small; indeed, except in the great armies of Europe, such work 
is very apt to be largely a labor of love. Moreover, war material changes 
rapidly and military dictionaries soon become obsolete. For these reasons 
they should always be judged charitably. 

The work before us, however, is really satisfactory and useful, and should 
find a place in every library. 

J. p. w. 
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The Despatches of Field-Marshal The Duke of Wellington, During his 
Campaigns in India, Denmark, Portugal, Spain, The Low Countries, 
and France, and relating to America, from 1799 to 18 15. Selected and 
Arranged by Walter Wood. New York; B. P. Dutton ft Co. London: 
Grant Richards. 1902. Pp. xxxi-4-475. O. With Index. Qreen cloth. 
$3.50 net. 

This work is an important and highly interesting volume consisting of 
selections from the despatches and documents relating to the campaigns of 
one of England's and the world's greatest and most successful generals. 

On the famous despatches themselves, it is unnecessary to make comment 
here. But the original monumental compilation of His Grace's general orders 
and despatches made by Lieutenant-Colonel Gurwood, many years private 
secretary to the Duke, which forms a large series of twelve bulky volumes, 
contains great numbers of documents which have little or no present-day in- 
terest, and it is not all officers who may be able to possess such a library. 
Hence the value of the present work, containing as it does in one volume, a 
judicious and well-arranged selection of the entire collection, is evident. 

Mr.. Wood calls his book an epitome of the work compiled by Colonel Gur. 
wood. His plan has been to select the papers in such a manner that they 
present the Duke of Wellingtoil .*'as the historian of his own brilliant career.*' 
"My task has been to choose the most interesting passages, to give them head- 
ings, and to bring together some of them- -as in the case of those relating to 
Am erica -.-from several volumes, for convenience of reference, so that they 
may tell their own story of the unparalleled achievements of our greatest 
soldier." 

The selections have been wisely and happily made, the arrangement is 
most satisfactory, and, as a result, the book furnishes an interesting and valu- 
able condensed history of the career of this great soldier. 

Wellington's early military Jife is described in the despatches from India, 
and the selections relating to the Peninsula give a picture, plain and striking, 
of the long years of battle and suffering by that matchless army of which the 
Duke proudly said that he thought he could have gone anywhere and done 
anything with with it. The wonderful series of victories beginning with Roleia 
and ending with Waterloo are described and the documents furnish a story 
which needs no embellishment or help. 

The selections cover an amazing variety of subjects. They show fully the 
work which Wellington accomplished and the means by which he did it. 
Stem work it was, and stem measures were necessary, but it was only by his 
iron rule that the Duke was able to bring his troops triumphant out of unex. 
ampled dangers. 

Taschenbuch der Kriegsfiotten. 1903. By B. Weyer, Kapitan-leutnant 
a. D. Miinchen : Verlag von J. F. Lehman. Pp. 321. S. With 177 pic- 
tures and plans of ships. Blue Cloth. Mk. 3. 

This, the 4th year, of the Pocket-book of War Navies appears in attractive 
form, containing many new features. For its size and price, it appears to us 
one of the most satisfactory of the naval annuals. 

It ccmsists of five parts : In the first is given a list of warships of all nations 
arranged in tables which give all desired information. These are supple- 
mented by the plans and photographs of ships, which are all of a unif(»'m 
scale 1:1500, and are particularly good. The system of indicating the armor 
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protection instantly appeals to the eye and the photographs might well serve 
for identification purposes. 

The second part contains much statistical information concisely given. It 
consists essentially of a comparison of the navies of the Powers ; their strength, 
budgets ; ships building and to be built, and future programs. In some cases 
the figures given differ from those of other authorities, but we find this to be 
the case ifi many instances in different authorities on naval matters, hence it 
cannot be considerd a criticism against the present work. 

The third part treats of the naval artillery of the various nations ; the fourth 
g^ves miscellaneous information on the German fleet and naval establishment, 
and the fifth includes conversion tables, distance tables, etc. 

The lists of ships and the plans and pictures form the most important part 
of the book and they will be found must satisfactory for ready reference. 
The lists are well arranged and give data of the various ships fully yet in con- 
cise form. This little book will, we feel sure, meet with even greater favor 
than before and will prove a handy, useful work to all interested in naval 
matters. 

• 

Regimemtal Duties Made Easy. By Major S. T. Banning, xst Bn. Royal 
Munster Fusiliers. Second Edition : Revised. London : Gale ft Pol- 
den, Ltd. zgoa. Pp. xii4-i6i. D. Five Shillings. 

Many changes have taken place of late in England in military administra- 
don affecting regimental duties, and in response to the demand. Major Ban- 
ning has furnished a carefully revised edition of this excellent book. It forms 
a well -arranged compendium of the various matters which constitute the sub- 
ject **A" for promotion examinations, but it also has a value as a concise 
guide to the ordinary routine work which an officer is called upon to perform 
in the English service. 

The regulations bearing on these subjects and other sources from which 
officers should obtain their knowledge are quoted, and explanations given 
where nece.ssary. Major Banning is well known and his experience as an in. 
structor has enabled him to present a clear and intelligible view of the subject, 
affording the student just what he requires, and thus making it easy for him 
to grasp the essential facts. 

The work is undoubtedly a handy and complete guide to the subject and 
should prove of considerable interest to those concerned. 

The Non-commiBsioned Officer's Guide to Promotion in the Infantry. Lance 
Corporal to Corporal and Corporal to Sergeant: New Edition. London: 
Gale ft Polden, Ltd. 1903. Pp. xvi 4-277. D. Three-and-Siz. 

This book is intended as a handbook containing all the subjects in which 
candidates are required to pass in the compulsory professional examinations 
for non-commissioned officers before promotion. 

It contains the actual text of each subject in the fullest detail (contained in 
a great number of official military books) and also questions and answers on 
each of those subjects by which candidates can readily test their knowledge 
thereof. 

While intended for the British service, the book also contains much infor- 
mation of general interest to the student interested in military systems. 

It will be found a convenient and practical aid amply fulfilling the neces- 
sary requirements. 
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The International EbcyclopaedU. Editors: D. C. Oilman, LL.D., Presi- 
dent of Johns Hopkins University; H. T. Peck, Ph. D., L». H. D., Profes* 
sor in Columbia University; F. M. Colby, M. A., late Professor of Econ- 
omics in New York University. New York: Dodd, Mead and Company. 
1903. Volume VI. 

The sixth volume of this work carries it nearly through the letter E, and is 
quite equal in excellence of character and design to the preceding volumes. 
It contains a number of very important articles, such as electricity (which is 
treated most satisfactorily), Electric Lighting. Electric Railways, Dynamo- 
Electric Machinery, Dictionary, Encyclupasdia, Education, England, English 
Literature, Egypt, Egyptian Art, Drama, Engineering Instruments, Diges- 
tion, Embryology and Electro-chemistry, all of which are extensively treated, 
and most. of them generously illustrated. 

There are five colored plates, beautiful specimens, relating to Dragon Flies, 
Domestic Ducks, and the Eggs of American Song Birds and American Game 
and Water Birds. The maps are of England, Egypt, Ecuador, and the East 
India Islands. 

The engravings are more numerous than usual, numbering forty-three in 
this volume, and include such works of art as The Afaj^daieti^ of Carlo Dolci, 
Si. George^ by Donatello, George Dow's Portrait of Himself, Albert DUrer*s 
Portrait oi Hieronymus Holtzschuer in the Berlin National Gallery, the 7V/«- 
pie of Horns at Edfu, Durham Cathedral, Temple at Philee, Colossal Statue 
of Rameses II, Elephanta (temples at Bombay harbor, India), Queen Elisabeth, 
Diirer's Adoration 0/ the J^fagi, and the Erectheum. 

The special feature of the longer and more important articles is the Biblio- 
graphy, which is very satisfactory, being complete, up-to-date and selected 
with good judgment. 

There is one element of this Encylopaedia, to which we have not before re- 
ferred, namely the Key to Pronunciation, This is all contained on one page 
and is very simple and sufficient. Greater details are to be given in the article 
on Pronunciation, 

The purely military articles in this volume (aside from the numerous bio- 
graphical, historical and geographical articles including much military ma- 
terial) are: Ditch, Battle of Dresden, Drill, Drill Regulations, Drum, Dum- 
Dum Bullet, Dummer*s War, Dunmore's War, Dynamite, Dynamite Gun, 
Dynamite Cruiser, Earthworks, East India Army, Echelon, Eckmiihl, Epaulet, 
Ensign, El Caney, Encampment Enfield Rifle, Engagement, Engineer Corps, 
Military Engineering, Enlistment, Battle of Lake Erie and Esopus War. 

The mere enumeration of these indicates the variety of matter contained 
in the Encyclopaedia, as well as the completeness of treatment of military 
subjects. There are many other articles of general interest to the military 
man, for example, one on Driving^ which is well illustrated, showing the proper 
way to hold the reins. 

This volume, like its predecessors, is most satisfactory in the mode of treat- 
ment of the subjects, in the illustrations and in the bibliography, and pre- 
serves the reputation of the entire work as a reliable adequate and superior 
work of reference. 

J. P. W. 
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EXCHANGE AND BOOK NOTICES. 

[Books received will be reviewed bm space becomes avallfible). 

The Naval Annual, 1903. Edited by T. A. Brassey. Portsmouth : J. Grif- 
fin and Co., 2, The Hard. Pp. 453. O. 

Organisation and Equipment Made Easy. By Major S. T. Banning, 1st 
Bn. Royal Munster Fusiliers. 3rd Edition. Revised to date. Liondon: 
Gale & Polden, Ltd. 1903. Pp. 140. D. Pour.and.Six. 

Die Bein und Hufleiden der Pferde. By Oberst Spohr. 7th Edition, en- 
larged. Leipzig: Arwed Strauch. 1903. Pp. xviii-|- 198* O. Paper. Mk. 2. 

Notes on Kit for Weot Africa, by Captain H A. Thome, of the West 
African regiment, will be found full of useful hints and recommendations 
regarding what to wear and to take out with one on going to such stations as 
West Africa or similar climates, made by one who has had long experience 
of "the Coast." 

Physical Drill with arms Made Easy and New Bayonet Fighting is a little 
book of Gale & Polden's Military Series, which gives some excellent examples 
of physical drill for the purpose of setting.up the soldier, developing one's 
muscles and activity, and quickening the intelligence. It is fully illustrated 
by well-drawn plates and thus enables one to follow readily the motions and 
positions in practicing the various exercises. 

The Scouts' Alphabet of Notes and Queries will be found a useful and 
handy book of reference by cyclists, mounted infantry and others who may 
be sent hurriedly to collect information. It is arranged alphabetically, fur 
example, farm, ferry, foru, forest, etc., and on the left hand page are con- 
cise notes while on the opposite page are the points about which information 
should be obtained as a result of the reconnaissance. Hence a momentary 
reference to it may prevent important points being missed. 

We have also received from Messrs. Gale & Polden, Ltd., London, the fol- 
lowing : 

*' Telling off" and " Posting " a Picquet with Notes on Outpost Duty and 
Advanced Guard for a company. Sixpence. 

Tactics Made Easy for Non- Commissioned Officers and Men, by Colonel 
H. D. Hutchinson. Sixpence. 

Catch Questions in Infantry Training. Sixpence. 

Aids to Skirmishing, in accordance with Infantry Training, 1902. Sixpence. 

The Soldier's Pocket Manual of Useful Information, by Major S. T. Ban- 
ning. Ninepence. 

Index de la Presse Technique. No. i. April, 1903. Engineering. 

With a view of systematizing information of all kinds regarding the sciences 
and technical matters in general, the Association de la Presse Technique 
commences with this issue a series of Indices giving the title with brief ex- 
planation, the name of the author, the origin, the date of publication and the 
length of the articles of general interest appearing in the principal journals of 
the technical press throughout the world. 

The practical utility of such an undertaking cannot but be admitted, and 
when carried out with such attention to detail as is evidenced in this first 
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issue, its value and importance will, we feel sure, be appreciated, and the 
Index itself meet with wide acce))tance and approval. 

The three principal languages are used in indexing : English, French and 
German ; French being used for all languages of Latin origin, including Rus- 
sian, and German including Scandinavian and Dutch. The entries are sue 
cinctly resumed, and classified according to the Decimal Classification em- 
ployed by the International Office of Bibliography (Brussels), the class number 
of each being given at the upper right hand comer. Further, the entries are 
printed on one side of the page only, hence they can be readily cut out, 
pasted on cards, and the specialist has then at hand a ready reference to all 
that appears in the technical press regarding his branch. 

The Association also undertakes to supply subscribers with cuttings of the 
majority of the articles indexed, and also with the entries on cards, at reason- 
able rates. 

This brief summary will sufiice to show the scope and value of the work. 
The Index can be obtained from the Association de la Presse Technique, 69 
Rue du Nord, Bruxelles, subscription price 4 shillings per year. 

We can cordially commend the Index and our best wishes are extended to 
the Association for the successful issue of their enterprise. 
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I For Abbreviations used in Index see first number of each twhim^,] 
[Periodicals of January, February, March, April, 1903.) 

ARTILLERY MATERIAL. 

The American 16 inch gun, — A. Marine, February 22. 
Shields for field artillery. Armee, February 6; S. M. Blaetter, February. 
Field gun questions (shields, etc.,).- M. Qids., 3, 1903. 
Artillery questions. — Int. Rev., Supplement 48. 
On the German field gun question.— S. M. Blaetter, February'. 
On the gun question (armored field artillery or not?), — S. M. Blaetter, Feb- 
ruary, March, 
New sights for field guns (sights with levels and telescopic sights).— R. M. 

Suisse, February. 
The year's experiments with shields on field guns in Germany. — N. Art. 

Tids., 5, 1902. 
Field and position artillery, Schneidei and Co., and firing experiments 

therewith :at Harfleur, March 1901.— Art. Tids., 5 and 6, 1902. 
The field gun question,! Germany.- Umschau., March 14. 
Transformation of field artillery material amongst the various Nations. — R. 

M. Etrang., March. 
Shrapnel T/j. explosive'shell. — Wochenblatt, March 7, 11, 14; 18. 
In explanation of recoiling guns and armor. — Wochenblatt, February 4, 7, 

21 ; Jahrbucher, March. 
Rapid-fire field material. —M. de Art., February. 
Modern field artillery. --M. de Art., February. 

Observation ladders for light howitzer batteries. — Int. Rev., Supplement 47. 
Rearmament of field artillery(field guns adopted or to be adopted by various 

nations).— Int. Rev., Supplement 49. 
The question of field howitzers in Germany. Proc. R. A. I., February. 
Field guns of the Skoda works. — Mitth. Art. u. G., April. 
(Question of shields for field artillery. — Ueberall, 29, 1903. 
The (Jerman mountain artillery in China. — Wochenblatt, April i. 
New field guns or not?— Kriegstech., 2, 1903. 
Maxim machine gim and its use.— N. Art. Tids., 6, 1902. 
Maxims in warships (its utility). - Eng., April 3. 
Ilotchkiss I.I cm. automatic machine gun. — S. M. Blaetter, March. 
Machine guns. — Exercito, March. 
Test of a new automatic gun-— Compr. Air, March. 
Artillery at the Dusseldorf exposition. R. Artillerie, February, March, 

April. 
(inns and armor.— R. Marit. Brazil, January. 
Armor and artillery. N. Art. Tids., (>, 1902. 
A new sighting gear for naval guns and gunnery signalling apparatus. — 

Scien. Amer., March 2S. 
Trium])h of the capped shot over armor. — U. S. Gaz., March 21. 
Cockerill Company's resistance trials of steels for j;uns.— A. Beige, January 
-F e bruary. 
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Comparison of various tests of paints for the protection of iron. — Tech. 

Quart., March. 
The Hotchkiss Ordnance Co., Limited (description of guns, etc.,). — Eng*ing., 

March 13, 20 ; April 3. 
Armor-piercing projectiles. — U. S. Gaz., March 7. 

Stowage of the larger calibres of fixed ammunition. — Naval Inst., March. 
War material, 1902. -Eng., January' 2. 
Classes of powders and their application in war.— M. de Art., January, 

Februarj\ 
Explosive power of certain explosives. — N. Art. Tids., 5, 1902, 
The dangers of nitroglycerine. — Eng., April 17. 
An adjustable fuze scale. — Proc. R. A. I., October-December, 1902. 
A rustic telemeter. — Proc. R. A. L, January. 
Sorenson range finder. — West. Elec, March ai. 
Grenfell sighting device. — U. S. Gaz., April 11. 
A telescope for field artillery. — Proc. R. A. L, October-December, 1902. 

AUTOMOBILES, BICYCLES. AEROSTATION. 

The dynamics of Vree balloons. — Genie M., February, April. 

On attempts m^de to solve the problem of aerial navig;ation. — ZeitBch-. I. A. 

v., April 10. 
Electricity as a motive power in mechanical flight. — Elec. World, March 14. 
New observation kites invented by S. F. Cody.— Scicn. Amer., Supplement, 

April II. 
Automatic discharge of ballast for free balloons. — Scien. Amer., Supple- 

ment, April 11. 
The Stanley airship. — Scien. Amer., May 2. 
Some 1903 models of automobiles. -Scien. Amer., April 11. 
Latest types of motor bicycles. — Scien. Amer., April 11. 
The automobile in warfare. — Scien. Amer., April 11. 
The automobile wagon of i(^)2.— Genie C, February 28, March 7. 
The automobile for the use of armies. — S. M. Blaetter, February. 
Mechanical traction and its application to military transport. — R. M. Suisse, 

F'ebruar}', March, April. 
Crystal palace motor-car .show. — Eng'ing., March (>. 
Motor-cars.— Eng*ing., April 3. 
New steam motor-car. — Eng., March 13. 
Military motor lorries, — Eng'ing., April 10. 
Results of tests of alcohol motors in Germany. — Scien. Amer., Supplement, 

April 25. 
Oil motor cars of 1902. — Proc. I. M. E., October-November, 1902. 
Touring bicycles. — Genie C, March 14. 
Bicycles, recent novelties. - Genie C, March 21, 28. 

BALLISTICS. 

Sound phenomena of projectiles from weapons with great initial velocity. — 
Wochenblatt, February 14. 

Extracts from ''Exterior Ballistics." — R. Mil. Brazil, March. 

Photographic determination of the progressive and rotary velocity of pro- 
jectiles at the end of the trajectory'. — Kriegstech., 2, 1903. 

Short study on the rilling of guns. — M. de Art., January, February. 

Ballistic apparatus. — Mitth. Art. u. G., February, March. 
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Study on the phenomena of erosion produced by explosives. — M. Poudres, 

vol xi., 3 and 4. 
Correction of ran^^e tables for the condition of the powder. — M. de Art., 

February. 
Some experiments on erosion. — Arms and Expl., April; A. and N. Jour., 

Nay 9. 
Tests of armor plates, Vickers Sons and Maxim. — EngUng., March 13. 

CHEMISTRY AND PHOTOGRAPHY. 

Combustion and combustibles. — R. de Mar., January, February. 

Electro-chemistry. — Zeitschr. I. A. V., March 30. 

The emanations of radium. — West. Blec, April 25. 

The gum.bichromate photo-printing process. — Scien. Amer., Supplement, 

April as. 
Sigriste apparatus for instantaneous photography.— Cercle, April 11. 
Application of long distance photography in the siege of Paris. — Wochen- 

blatt, April 18. 
Control in the gradation of the negative.— Photo. Jour., March. 
Photo-micography in black and white and in colors. — Photo. Jour., March. 

DRILL REGULATIONS, MANEUVERS AND PRACTICE. 

New combined training and infantry training, British army. — R. M. Etrang., 

February, March, April. 
New French provisional regulations on instruction in infantry fire. — A. 8. 

M. Zeit., February 14, ax, s8 ; Cercle, February 91, 98 ; Woehenblatt, 

February 98. 
Draft of regulations for machine gun groups, German army. — R. Univ., 

March, April. 
Shooting and hitting ; an infantry study.— Kriegs tech., 3, 1903. 
The true training of troops.— A. and N. Gaz., April 18. 
Drill regulations for English infantr)', 1903.— R. M. Suisse, April. 
The importance of drill and its limits.— Int. Rev., Supplement, 49. 
The Roumanian army and its recent grand maneuvers.-:- A. 8. M. Zeit., 

March 28. 
Regulations for mounted artillery. — Ezercito, March. 
A new French drill regulations for infantry.— Woehenblatt, April 7. 
The training of the army. — Jour. R. U. S. I., February. 
October mobilization and maneuvers in Spain. — Ueberall, No. 30, 22, 1903. 
The Imperial maneuvers in western Hungary, 1902. — Int. Rev., Beiheft 38. 
Maneuvers of the IV. array corps, 1902. — Beilage, A. S. M. Zeit., i, 1903. 
The artillery during the field operations in Sweden, 1902. — Art. Tids., 

5 and 6, 1902. 
Report of practice during the year 1901.— Art. Tids. 5 and 6, 1902. 
Maneuvers of the 35th French infantry division in the autumn of 1902. — 

Int. Rev., Beiheft, 37. 
Russian grand maneuvers, 1902. — Armee, March 20. 
Maneuver tactics and maneuver grounds. — Jahrbucher, March. 
Imperial German maneuvers ; charges executed by large masses of cavalry 

against troops or other arms. — Int. Rev., Supplement 47. 
Garrison maneuvers.— Bclgiquc M., April 5. 
The army and navy maneuvers as viewed from afloat.— Jour, M. S. I., 

May-June. 



INDEX TO CURRENT MILITARY LITERATURE. 347 

Portugal : the maneuvers of the ist division. — R. Inf., March. 
Experiments on snow, in Italy, (parapets of snow and firings against them 
by infantry and artillery, marches on snow and bivouacs).— R. Inf., ApriL 
Imperial German maneuvers, 1902. — R. M. Etrang., April. 
Combined army and navy maneuvers, U. S. — R. Maritime, March. 
Thoughts on naval evolutions and maneuvers. — R. Marit. Brazil, January. 
Naval maneuvers in the Caribbean Sea. — R. Maritime, March. 
English fleet maneuvers, 1902. — Ueberall, 29, 30, 19D3. 
Target practice at Pensacola (navy). — A. and N. Jour., April 25. 
Naval ginnery — international comparisons. — Eng., April 17. 

ELECTRICITY. 

Wireless telegraphy m field service.— 8. M. Blaetter, February. 

Main electric railway lines.— Mitth. Art. u. G., February. 

Loud speaking telephones, Siemens Halske make. — R. O. de Marina, 

March. ' 

The development of wireless telegraphy.— Secwcsens, 3, 4, 1903. 

Movable stations for wireless telegraphy in the German army. — Umschau, 

March 7. 
Hertzian wave telegraphy. — R. Marit. Brazil, February, March. 

Wireless telegraphy.— Pages Mag., April ; Eng., March 6, 13, 20; Mittb. 

Art. u. G., March. 
Military telephony and telegraphy in the German army. — West. Blec, 

March a8. 
Latest types of telephone instruments. — West. Blec, March 38. 
The receiving apparatus for wireless telegraphy. — R. Artig., January. 
Development of Marconi's wireless telegraphy. - Scien. Amer., Supplement, 

April 25, May 2. 
Recent experiments in wireless telegraphy.— Genie M., April. 
The typewriting telegraph for artillery purposes. — Proc. R. A. I., October- 
December igo2. 
Kleinschmidt facsimile telegraph.— West. Elec, March 14. 
Lodge -Muirhead* wireless- telegraph system. — West. Elec, April 18 ; Scien. 

Amer., April 18. 
Wheatstone-bridge telephone system.— West. Elec, April 18. 
The designing of telephone apparatus.— Elec. Rev., April 11, 18, 25. 
De Forest wireless telegraph system. — Elec World, April 11. 
Construction of aerial telephone lines.— Elec. World, April 4, 11. 
Telegraph engineering in the Philippines.— Eng'ing. Mag., May. 
General specifications for the construction of telephone aerial lines.— Elec. 

World, April 25. 
Electrical power transmission. — Zeitsch. I. A. V., March 20, 
Electrical installations in armored forts. — A. Beige, Januar}'-February. 
Hertzian wave telegraphy.— Eng'ing., March 6, 13, 20, 27. 
Electric lighting of quarters of regiment of engineers.— Eng. Mil., January. 
Electricity in its application to submarine mines. — Eng. Mil., February. 
Switchboard construction for isolated plants.— Scien. and Indus., April. 
The incandescent lamp filament.— Scien. and Indus., April. 
Some facts about electric cables. — West. Elec, April 4. 
The Heyland induction motor. — Elec World, March 14, 21. 
Development and use of the small electric motor.— Eng'ing. Mag., April, 

May. 
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Alternating current for light and power. — Cas. Mag., April. 

Edison storage battery improvements.— West. Elec, March 14 ; Elec. Rev., 

April 25. 
Unique German storage battery. — West. Elec, March 21. 
The electrolytic rectifier.— West. Elec, March 21. 

Electrolytic apparatus for rectifying alternate currents. — Elec. Rev., 14. 
Westinghouse turbo -generators.— Elec World, April 18. 
Hints on the care and paralleling of direct-current dynamos. — Amer. Elec., 

April. 
Silvey storage batterios.— West. Elec, April 11. 
Shunt field and variable voltage control for electric potors.— Amer. Mach., 

April 30. 
The Tribelhom accumulator.— -Oenie C, April 11. 

ENQINEERINQ AND FORTIFICATIONS. 

Armored concrete. — Stahlu. Eisen, February 15 ; March i, 15. . 

Metal bridges. — Memoires I. C, January. 

Manufacture of cement from marl and clay. — Eng. C, Philadelphia, April. 

Protection and preservation of wood.— Eng. C, Philadelpia, April 

Modem machinery for excavating and dredging. — Bng'ing. Mag., April. 

New automatic level rod. — Bng'ing. News, March 12. 

Stadia lines.— Eng'ing., April 17. 

A mode of revetment for damp places.— Qeaie C, February 28. 

Enlargement of Antwerp.— A. Beige, January-February. 

Construction of Roman camps at Lambessa, North Africa. — Scien. Amer., 

Supplement, April 25. 
Use of mines in the attack and defense of forts.— Eng. Mil., February. 
Revetments of Rubberoid m fort D. Carlos I.— Eng. Mil., February. 
Two types of intrenchments for rapid-fire guns.— Sbornik, 3, 1903. 

ENGINES, BOILERS AND MECHANISM. 

Best methods of feeding boilers. — Amer. Manf., April 2. 

Berg boiler feed regulator. — Amer. Manf., April 2. 

Boiler accessories. — Amer. Elec, April. 

Collapse of furnace crowns.— Amer. Manf., April 30. 

F'uel economy and boiler efficiencies. — Eng'ing., April 17. 

The new Westinghouse gas engine. — Amer. Elec, March. 

Development of gas engines. — Scien. and Indus., March. 

Theory of operation of the gasoline engine. — Eng. Sec, February. 

Compound gas engine. — Iron Age, March 19. 

New^ internal combustion engine. — Eng. Cleve., March 16. 

An application of gas engines to isolated plant work.— Amer. Elec, ApriJ. 

Theory of the gas turbine.— Eng. Cleve., April 15. 

A remarkable English engine.— Amer. Elec, April 

Curves representing the adiabatic expansion of steam. — Eng., April 10. 

Modern development of the steam' turbine. — Scien. Amer., April 25. 

Oil-ccxfled gasoline engines. — Scien. Amer., Supplement, April 25. 

The modem power problem. — Cas. Mag., March, April. 

Steam consumption of engines. — Scien. and Indus., April. 

Curtis steam turbine. — West. Elec, April 18; Elec World, .April 11; 

Elec. Rev., April 11. 
Indicating high-speed engines. — Eng., March 6, 
The slip of belts. — Eng., April 3. 
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METALLURGY. 

Present state of the iron and steel industries in the provinces of the Rhine 

and Westphalia. — Memoires I. C, January. 
Determination of carbon in steels. — M. de Art., January. 
Present state of our knowledge of the constitution of carbon steels. — Genie 

C, April 4, II. 
Aluminotherraie. — R, Artig., January. 
Steel for projectiles, — R. Artig., February, March. 
Methods of test of metals by means of small notched bars.— R. Artillerie, 

April. 
Watertown arsenal tests of metals. —Iron Age, March 19. 
Bessemer steel, basic and acid processes, with analysis and physical tests. 

— Eng. Cleve., March 16. 
Electrical manufacture of steel in Sw^eden,— Elcc. World, April 4. 

MILITARY GE;0GRAPHY. 

Sebastopol. — A. Marine, March 8. 

The harbor of Swakopmund. — Ueberall, No. 22, 1903. 

A new English military port on the North sea.— Ueberall, 26, 1903. 

Kampot. — A. Marine, March 29. 

The Congo.— R. Maritt, February. 

The military importance of Hong Kong.— Wochenblatt, April 9, 11. 

MILITARY HISTORY. 

The movements of the army in 1870-71 and their lessons.— R, M. Strang, 

February, March. 
Studies on the South African war.— R. M. Etrang, February, March, April. 
Contact battle and pre-arranged battle; historical study.— Armec, February 6, 
Maps for the study of military history.— Armec, February 20. 
The block-house system in South Africa. — Armee, February 20. 
The train and its importance in wars. — Ueberall, No. 22. 1903. 
Ziethen's ist army corps at La Belle Alliance and Wavre.— Jahrbuchcr, 

February. 
Military history and infantry tacUcs. — Jarhbucher, February. 
The operations of Suworoff against Moreau and Macdonald.— S. M. Blaet- 

tcr, February, March. 
Napoleon, the chief of the army. — Cicntifico, January i, 15; February 1, 15; 

March i. 
Notes on artillery in the South African war.— R. M. Suisse, February. 
Russia's preparations for war and the movements of her army in 1877, until 

the first battle of Plevna. — Bieheft zum M. W., 2, 1903. 
Movements of the South German army in the main campaign, 1866.— Bie- 
heft zum M. W., 2, 1903. 
How Prussia prepared her revenge, 1 806- 181 3.— R. Inf., February, March, 

April. 
Retreat on Mezieres, 1870. — R. Cav., February. 
History of the artillery, France. — R. Univ., March, April. 
Service of the military engineers in France during the reign of Louis XIV. 

— Genie M., February, March, April. 
Campaign of 1716; Sweden against Norway. — N. M. Tide, 12, 1903. 
Worth.— Armee, March 13. 
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History of the 4. Rheinbund regiments, Dukes of Saxony.— Wochenblatt, 

February 21; March 11. 
Battle training of the Prussian infantry, 1806.— Wochenblatt, March 14; 

April 16. 
Campaign of 18 14 in France. —Wochenblatt, March 18, 21. 
The Thirty Years' War, 1618-1648.- Ezercito, February, March. 
A glance at the South African war.— R. M. Suisse, March, April. 
Study of the South African war from the cavalry point of view. — A. Beige, 

January - February . 
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